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The theory of Coulomb upon the pressure of earth against sustain- 
ing walls, has received no other improvement from later writers than 
certain simplifications introduced into the direct solution of this illus- 
trious engineer, by M. M. de Prony and Francais, whose analysis 
afterwards extended to other hypotheses on the nature of embank- 
ments by M. Audoy, was in the last place abridged by M. Persy, 
through the aid of an ingenious algebraical artifice, consisting in the 
substitution of the sums of sines and cosines for the products. But 
these beautiful results, based entirely upon the hypothesis restricted 
to the case where the upper surface of the embankment is limited by 
a horizontal plane, not extending beyond the upward prolongation of 
the back of the wall, were not applicable, with any exactness, to the 
revetments of fortifications, except in the cases where the parapets, or 
other superincumbent loads, were but slightly elevated, with reference 
to the entire height of the earth to be sustained. 

In his memoir of 1773, Coulomb indicated the changes to be given 
to his solution, on the hypothesis of a constant load of an arbitrary 
form, but independent of the prism of rupture; and M. de Prony, in 
his Recherches sur la Poussée des Terres, published in 1802, and, sub- 
sequently, M. Navier, in his Lecons sur ? Application de la Mécha- 
nique aux Constructions, have treated specially the case of uniform 
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loads, composed of materials so arranged that the rupture would oc- 
cur only in vertical planes; but, evidently, this hypothesis could not 
suit the ordinary parapets of fortifications, particularly those whose 
height is nearly equal to the walls then called demi-revetments. In 
fine, they neglected, in the solution of the question, the weight of the 
earth which covers the masonry, and the effect of which is rapidly 
increased with the thickness of the latter, whence arises the necessity 
of introducing it into the calculations. 

In giving the solution which specially refers to the case of demi- 
revetments, Col. Audoy has rendered a valuable service to engineers, 
who had already discovered the excess in the thickness furnished by 
the methods then in use. Unhappily these analytical simplifications 
heretofore noticed, ceased to have effect in the case of irregular super- 
incumbent loads. The engineer found himself obliged to recur to the 
method of direct solution adopted at first by Coulomb. In the re- 
search for the moments, notwithstanding the happy form given by M. 
Audoy to the expression for the pressure of earth, this mode did not 
get rid of the complications inherent to the very nature of the 
question, and which, it appears, ought in a great degree to restrict the 
application of new formulas in the practice of constructions. This 
consideration induced me to seek if it would not be possible, without 
sacrificing too much of exactness, to abridge the calculation for the 
most usual cases, by means of numerical tables, carried to a sufficient 
extent, or sufficiently simple rules, deduced from empyrical formulas. 

I venture to hope that the long and laborious researches with which 
I have investigated the subject, in the first section of this memoir, 
will not be without usefulness to those engineers who, without having 
the time to execute like calculations, aim, nevertheless, at prudent 
economy. At least they will serve to shed some light upon the ap- 
plication of a theory which will only acquire the deserved degree of 
perfection, when, by successive efforts, these applications have been 
extended to the various questions which present themselves in 
practice, and many of which require special researches upon the phy- 
sical constitution of earths considered as seii-fluids. Heretofore, the 
single question of the pressure of earths against indefinite masses of 
masonry, with uniform profiles, or sections, has alone been solved, 
and upon very uncertain principles. Many interesting and delicat 
researches, which, on account of the complication of the formulas, and 
of the arbitrary nature of the hypotheses, appear above the actual 
power of analysis, still remain to be made upon the disposition of 
foundations, counterforts, and of systems of relieving arches. 

From the frequent necessity of the endeavor to apply questions re- 
lative to the stability of counterforts, and to the transformation of pro- 
files into equivalent ones, it has appeared to me that they ought not 
to be passed by in entire silence; therefore, I have endeavored to es- 
tablish, on this head, such rules or prescriptions as may enable con- 
structors, in many cases, to avoid the uncertainty and indecision in 
which they are now often placed. 

The comparison of the numerical results furnished by rigorous for- 
mulas, with those derived from the general profile of Vauban, has 
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led me to discover that this rule, as handed down to us by Belidor, for 
revetments and demi-revetments, was not simply founded, as is ordi- 
narily supposed, upon a long experience of constructions, but rather 
upon a precise geometrical theory, the principles of which, I believe 
I have been so fortunate as to discover anew. Henceforth we shall 
not be confined to the servile copying of a rule sanctioned by use and 
time, but shall be able to vary the method of the general solution, ac- 
cording to circumstances and available means, as that illustrious engi- 
neer himself did, and of which he offers us a particular type in the 
establishment of his profile. 

When I undertook this work, in 1835, I intended merely to consi- 
der the most usual cases of each question, and to obtain geometrical 
expressions for the new formulas of M. Audoy, relating to demi-re- 
vetments. Having regard to the complication of the analytical ex- 
pressions, I had succeeded in this beyond my hopes, and would have 
confined myself to this method of solution, which seemed so well 
adapted to the use of engineers entrusted with the drawing up of pro- 
jects, if I had not perceived that many among them would siill prefer 
numerical tables and empyrical rules, of an easy calculation, even 
though they should not embrace all the essential elements of the ques- 
tion. But they, at least, should be established on solid bases, and we 
should know the exact extent of their application, and the cireum- 
stances under which we can have confideice in them. I hope this 
consideration will serve as an excuse for the developments given to 
the analytical part of this memoir. 

As to that which properly concerns the geometrical solution of the 
question, I will remark that having succeeded in treating with remark- 
able simplicity the case of demi-revetments, with vertical interior faces, 
which had specially occupied M. Audoy, I have been led to extend 
this method of solution to demi-revetments, with inclined interior 
faces, and without making any other hypothesis upon the inclination 
of the faces where the rupture ought virtually to take place, which in- 
cludes embankments for cavaliers, chemins de ronde, &c., cases often 
occurring in the practice of construction, and which cannot be resolv- 
ed with readiness, without a formidable complication of formulas. The 
consideration of the friction of earth upon the back of the wall, would 
be important in certain cases. I have sought to introduce it, without 
augmenting the difficulty of the solution. I have done still more; I 
have endeavored to establish, upon the same principles, a theory of 
the stability of earth, (buéée des terres,) or of the resistance which it 
opposes to the action of forces which tend to displace it laterally—an 
entirely new theory, and which has enabled me, in the last section of 
this memoir, to treat various important questions relative to the sta- 
bility of foundations, which we have heretofore very improperly ne- 
glected, and some of which had not escaped the penetrating sagacity 
of Vauban. 

Such is the object of this memoir, in which, as is seen, [ have not 
merely proposed the simplification of known formulas, but the exten- 
sion even of the theory to questions not yet investigated, and which 
could only have been thus done with great difficulty by the process 
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usually followed. In going over the last part ofit, it will readily be per- 
ceived that we could, in the same manner, master the most genera! 
case, without the risk of being obscure, or of falling into any compli- 
cation from doing so; but it has been thought that it would be less 
fatiguing, and more profitable to the readers of the Memorial du Gé- 
nie, to confine ourselves to the various means of solving the principal 
cases arising in practice. 


SECTION FIRST. 


Calculation of the Thickness of Revetments and Demi-revelments. 


Before indicating the steps by the aid of which we can transfer the 
formulas for demi-revetments into purely numerical tables, it is better 
that we should briefly recall the means of obtaining them. 


Preliminary Exposition of the Notations and Fundamental 
Formulas. 


1. Let ABCD be a profile of a revetment with a vertical back, 
covered by an earthen parapet, of which we will suppose, with Col. 
Audoy, ithe upper slope to be 
C replaced by an indefinite and 
r= a F mean horizontal EF, meeting 
9 / y, in G the upward prolongation 
y, of the vertical BC of the back 
H of the wall, and in E the pro- 
longation of the exterior slope 
of the parapet, the intersection 
H, of which with this vertical, 
is here supposed to be below 
(3, so as to consider at once 
the most general case of the 
question. 

We shall call, throughout 
this memoir, H and e the 

- height, BC, and the thickness 

?.e = B at the base, AB, of the wall; 

A and h' the distances, CG 

and HG, from the mean level of the superior slope of the parapet to 
the top of the wall and to the point H. 

6 the distance, d1, from the foot of the exterior slope of the parapet 
io a vertical raised from A, the foot of the wall, a distance which is 
the same with the width, DI, of the berm, when the face of the wal! 
is vertical. 


Nots.—The intimate bearing of this investigation on the dimensions of abutments of bridges, 
locks, wharves, and all other structures in masonry which have to sustain an earthen embank- 
ment, makes it as interesting to the civil as to the military engineer; therefore, I have thought 
it would not be unaceeptable to the readers of the Journal of the Franklin Institute. The 
analysis is as beautiful and concise as the complicated nature of the problem would allow- 
Those who choose to pass it by can equally avail themselves of the resulting formulas and 
tables. J. 8. 
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a and 9, the angles formed with a vertical, by the natural slope of 
the earth and the exterior slope, El, of the parapet. 

Jf = cot a being the coefficient of the friction of earth. 

J’ that of the friction of masonry. 

p and p' the densities of a cubic metre of earth and of masonry. 

P and M the intensity and moment, with reference to the centre, A, 
of the pressure exerted by the earth perpendicularly along the whole 
height, BH = H + A— A’. 

$ and 3’ the coefficients of stability relative to the equilibrium of 
rotation of the revetment around the axis, A, or of sliding along the 
base, AB; that is to say, the factors by which we must multiply the 
intensity, P, of the pressure, or its moment, M, to secure more thana 
strict equilibrium. 

To abridge the formulas, we shall designate by 


' 


h . ow . ' 
us Hah the ratio of GHto GB, in which h' = CG —CH or h— 


CI cot 6 = h—(e— bd) cot 4. 


a=a that of the mean heights of the superincumbent load, to 
the i BC, of the wall. 


b : 
r= 7 »m = TF the ratios of the thickness, AB, and of the distance, 


Id, to the same height. 


Dd 
r= Ad the tangent of the inclination of the face of the wall with 


the vertical. 


2. ‘To determine the values of P and M, we ordinarily neglect the 
cohesion of the earth, and its friction on the back of the wall; this 
leads to thicknesses which must always exceed the true ones. Con- 
sidering the prism, BHEX4, of any kind of earth, limited by an in- 
definite horizontal, EF, the weight of which being represented by Q, 
the total height 6G by z,and the “angle at 5 by v, we find the value, F, 
of the horizontal pressure, which the weight, Q, exercises upon the 
height, HS = z—h'. In observing that this force, taken in a con- 
trary sense,'should be capable of preventing the descent of the weight, 
Q, along the slope, 5X, by means of the friction which it conjointly 
with Q causes, and of which the value is evidently / (F cos. v + Q 


sin. v ) since F cos. v and Q sin. v are the perpendicular components of 


these respective forces to the slope, 6X. The parallel components to 
this same slope being F sin. v and Q cos. v, there results immediately 
the equation of equilibrium. 


Qeos.v = Fsin. v + f( Fcos.v + Qsin.v); 
whence we deduce 


— f tang. v A 
J + tang. v’ 


1* 


1 —/tang. v ) 
J + tang. v 


* 


F = Q! 


=4p(z*tang.o—A'? tang. 


OP Gage ROE ERNE cmeeapiee un 


AIO D0 


At RD Rep TS ea 


Civil Engineering. 


Since Q = p surf. BSHEXS = p(6GX—HGE); we shal! get in 
supposing, for abridgement, 


(a—q) (1+/e) 


h' 2 tang. 6 
aes? eg, tang. v =u, F = dpz? T+ 


z2 
The maximum of this last expression, in considering «, or the angle 
GdbX = v, as the only variable, ought, according to the principle of 
Coulomb, to give the true value of the pressure of the earth upon 6H. 
We shall differentiate it twice with reference to this quantity, which 
will furnish the double condition 
d¥ l 2 
_—o aps [F406 +f _s] =0 
d. (f+)? 
2(f+ql+S*) _ 
re \ =. 0 
(f+) * 
which will be completely fulfilled by taking 


feens [YOU rum [Frot tF_; 


which gives for the required maximum ....... F= 


/f+q Vi+f? 


bpz* (Sit f2—Vf24+/f¢) - 


Substituting for . and g their above values, we shall obtain, finally, 


F =3p(/! +f? s/f f*2 2 + ftang. 6 A’ 2) 


1+/? , tang. @ wy 
4 ) 2 ——ee Soe 2° anatiunass 
/ f = J? ~ + Fg ? 


for the expression of the pressure on 6H, and 


EF hes 
EP i 
for the tangent of the angle GdX of the corresponding prism, which 
angle in the actual case, as is perceived, is not independent of the 
height of the superincumbent earth. 

3. Remarking now that for the element, dz, of the height situated 
at 5, the pressure is dF; this will give for its moment, taken with re- 
ference to the axis ef rotation, A, of the base of the wall, the differ- 
ential expression (H + 4—=) dF, of which the general integral 

J(H + A—z)dF=F (H+ A4—2z) + / Faz, 
taken from the height z = GH = h'to that of : = GB=H + A, will 
furnish the full value of the moment M, of the pressure of the earth 
along the entire surface, BH. 


tang. v = 


, h'? 
lf? +f tang. 6 : 
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Supposing again, for abridgment, 


1+f? 1 __ tang.6 
a a. oe 


the expression of the general integral will be 


sps*3U0 $c?) 224i? h'2—2e2 (i? h'?42)?] (H+A—z) +8 (1+ 


= tang. 6 tang. a = 7? 


ce?) 23 472 h'? z ——c (i? h'? 4 2?) #£ const 


In reducing it to the same denominator, and in replacing A’ by u (H 
+h), it will become: for z = BG = H+A, 


spf? (H+h)° [terse u2—2e(1+i2u*)? | const. 


and for the other limit = GH = vr’, 


lpf? (H+A)°5 [9( 1+c?) u? +342 ut — 60 (1442)*u2] (1 —u)+ 


(1+c?)u3 +322 uw —2c(1 +i) us $ +-const 


which gives, in subtracting this latter from the preceding, 


3 
M=jip/? (H+A)?9 (1-46) (1 — 3u* + 2u) —2¢(1+4i2u*)? +2¢ 


1 
(1+4+7?) Ho—eutitujurt, 


or, finally, in substituting for c and 7 their values, 
(2) M= ip (H+A): 


| (a2) (1— 31? 4-942) ——__— 


3 
2 


2/142 
Wed 

1 —, tang. 6 

batted v f2+/tang. 6 (3u2—2us + fF u>) 


We will obtain in the same way, for the expression of the pressure 
along the entire height, BH, 


(6) Pmip[Y1+f?2 (H4+h)—Vf? (H+A)* +f tang. 6h? |’ 
= 3p(H+h)? (W1+f? —v f?2 +f tang. 6 u?)’» 
and for the corresponding value of tang. v, 
1+f? ;, 
(c) tang. aS. 


4. In replacing (1), in the various expressions for f, the cot a, and 


(f? +/ tang. 0u?) 


for u the ratio ;——, it will be easy to establish their identity, except 


H+A 
in the notation, with those obtained by M. Audoy. 
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Making this substitution, particularly in the values of P and tang. 
v, they become i 


(ad) P= —? _TH+h—cos.a/(H+A)* + tang. 6 tang. a h'2}? 


2 sin. 24 
1 1 
~~ tang. at sin. a (H+) 


expressions in effect identical with those referred to, when we re- 
place the angle a by 9, A’ by a, and suppose A’= Aor IC and CH=0 
as in that case. 

5. As these formulas serve as the, basis to the whole of the first 
part of this memoir, it seemed necessary to dwell a little upon their 
demonstration, while, at the same time, putting them in a form which 
will facilitate greatly the discussion and numerical calculation in each 
case. This is the proper place to remark that the quantity 

h' h— (e— 5) cot. 6 
H+i-- ~—CO HA” 
always comprised between zero and unity, only ceases to be an 1m- 
plicit function of the thickness, e, of the revetment, when =e, or 
when the foot, I, of the exterior slope of the parapet, coincides with 
the interior edge, C, of the top of the wall, which then simply gives 

h a 
wee 3 et 

6. On the other hand, the 
preceding analysis is only appli- 
cable to the case in which the 
point G (fig. 1) is situated above 
H;; if the contrary happens, as is 
shown in fig. 2, the triangle EGH 
is no longer a part of the prism 
of pressure, G6X, and the ex- 
pression 4 tang. 6 A’? for its sur- 
face, should not enter into the 
expression for Q; which is the 
same thing as making A’ and wv 
zero throughout the calculation, 
aud leads at once to these results: 


tang. ve 414 /2 —f= tang. 4a 
P=} p(VW1+/?—/)? (H+A)? =3 ptang? 40 (H+)? 


Me=ip(/“1+/? —/)? (H+A)® = 3 ptang.? 4a(H+A)?4(H+4); 
which returns to the hypothesis of a uniform ioad, the starting point 
of M. Frangais’ calculations. 

7. As to the equations of equilibrium, which, in the general hy- 
pothesis of fig. 1, give the thickness, e, of the base of the revetment, 
ABCD, they become (1): 

In the first place, on the supposition of sliding upon the foundation, 


v (H+A)? + tang. ¢ tang. a A’? 


(e) tang.v= 


i= 
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(f) 3f*p' (2e—nH)H+3 /'p(e—2d)? cot o=ed'P; 
in the second place, on that of turning around the axis of rotation A, 
(g) ap’ (e?—inH?)H + ipcote (e—d)? (2e4+6)=3M. 
The first term of these equations represents, respectively, the friction 
or the moment due to the weight of the wall, and the second, the fric- 
tion or the moment due to the weight of the prism of earth, ICH, 
which rests on the top of the wall. 
h— cot 4 , 
8. On account of w= —— ai i and of the radicals which 


enter in the value of P and M (3), these equations will be generally 
as high as the 4th and 6th degrees in e, except in the specified case 


, when they a e: 
Aaa y at once becom 


(5) of be and ofu= 


(h) Ast for the case of sliding, e= —— + 4nH 


J'pu 


(i) 2nd for that of rotation € 27M | 1, n? He 
2) ~ ‘ c ; = H 5 


P and M being then calculable a priori. 

y. The equations (/) and (g) will likewise be reduced to the se- 
cond degree in the case of fig. 2, for which (6) h' and «=0; but then 
it is necessary to replace the triangle ICH by the trapezium ICGE, 
in virtue of which they will become, 

First, for the case of sliding upon AB, 
S'p'(2e—nH) H+/' ph (2e —2 6 —A tang. 6) =3'p tang.240(H+A)?; 
which gives immediately 

; 3‘ ptang.? 4a (H+A)?+/" p'n H? +f" ph (26+ tang. 6A) | 
ar 2f' (p'H+ph) , 
secondly, for the case of rotation, 

4 p'He? —} p'n? H5 +3 p (e? — 6?) A — 4p h*tang.9(64+1 A tang. 6)= 
i'sp tang.? 4a (H+A)*; 

which likewise gives 

i) | fee eG) 3+-p cot. 6 (b4-h tang. 6)3 — p cot. 6634 p’n2 Hs 

( - € = —-——-— —— -- — + —— 


3 Cp’ H+-p h) 

10. Thus the thickness of revetments can be calculated directly 
from these last formulas, whenever CG or A will be less than CH= 
(e— 5) cot 6, and, in the contrary case, it will be necessary to recur 
to the general equations of number 7, which will be solved by the 
method of successive substitutions, or by approximate trials. These 
attempts need never be very long, since the solution does not aim at 
rigorous exactitude, and as we must know, from the very nature of 
the question, limits more or less approximating to those of the value 


of the unknown quantity. 
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11. On this subject, it is as well to remark, that the knowledge of 
these limits, fixing, as they nearly do, the position of the foot, I, of the 
exterior slope of the parapet, with reference to the back of the w all, 
enables us to change the question into the solution of an equation of 
the first or second degree, in considering IC or CH as given a priori, 
and taking, as M. Audoy did, for a new unknown quantity, not the 
thickness of the base of the revetment, but the distance, 4, of the point, 
I, from the vertical raised from the point, A. Making, in fact, the 
known quantity 

IC ore—d= ' 
and substituting for e its value, 6+, or for & its value, e—c, in the 
equations (/) and (g), they will give directly in solving them, with 
reference to (46+) or e, and observing that P and M are calculable 
a priori: 
Firstly, for the case of sliding, 6+, or 


ytd mH — 87 cota 


secondly, for that of rotation, d+ ¢, or 


Pp cotec? : aM Pp? cot 2 c+ p cote ce ict ’ 2 Ha 
em —> 2H tap Hp? 4H* ‘yp SH ; 
in neglecting the root foreign to the question. 

These preliminary remarks seemed necessary, in order to shed the 
necessary light on the inv estigations made in this se ction; but as by 
the very ‘simple process of the transformation of profiles, w hich will | 
presented farther on, we can always change the case where the outer 
face of the revetment is in batter into that where it is vertical, we 
shall first consider the latter which presents less difficulty in the com- 
parison of the formulas and in the formation of the tables. 


CHAPTER FIRST. 
Vertical Revetments considered on the hypothesis of Overturning 
by Rotation. 


12. For walls with vertical faces, we ought to suppose n = 0 
throughout all the preceding formulas, and to consider the letter 4 as 
representing the width of the berm ID, fig. 1 

At first, considering the case of slight lo: i we can, with M. Fran- 
cais, neglect the influence due to the weight of the prism of earth 
ICH, which rests immediately upon the wall, and suppose the trian- 
gle GHE complete, in correcting the error of the hypothesis by means 
of a suitable determination for the position of the horizontal EF. We 
then fali (6 and 8) upon the formula 


(7) emtang.da(H+a f2OE®, 


given by this author, and in which the coefficient 3 has been taken 
equal to 1.8, so as to obtain a stability equivalent to that of Vauban’s 
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revetment, ten metres high, without counterforts, sustaining a super- 
incumbent mass of earth, two metres in height, and considered on the 
hypothesis of the earth and masonry being of mean densities, for 


which it is supposed that = 2,a==45° or the tang. 4 a=0.4142. 


13. Considering, besides, the case without a load, or when it is so 


h ; 
>; under the radical, we fall upon the very 


small that we can neglect 7 


simple formula 
ap 
(m) e=tang.4a ;(H+A), 
3p" 
which is analogous to that by which certain engineers take the mean 
thickness of revetments to be proportional to the total height, includ- 
ing that of the superincumbent load of earth. 

14. From the hypotheses which have been used in obtaining for- 
mula (/) of M. Frangais, it is evident that the pressure has been in- 
creased at the same time the resistance of the revetment has been les- 
sened; which leads to results where the error is only appreciable in 
the case of low scarps, or heavy superincumbent loads. In effect let 
us suppose H=0 or very small relatively to H+4A, it is clear that 
the thickness given will be of an unlimited value, whereas, it should 
really be finite, and indeed quite small, as is shown by the more rig- 
orous formulas of M. Audoy. Now it isvery worthy of remark, that 
the rule which simply makes the thickness, e, proportional to H+A, 
has not the inconvenience in question, although it still exaggerates 
this thickness for very low revetments—a circumstance evidently 
arising from the fact that in neglecting 4 under the radical, there has 
been a compensation of errors, which have a great influence in the 
high values of the ratio of A to H. This will be established more 
rigorously in that which follows. 

(To be continued.) 


Extracts from the Eighth Report of L. O. Reynouips, Esg., Chief 
Engineer of the Central Railroad and Banking Company of 
Georgia. 

The track has been laid, and the road completed to Station No. 15, 
(west of the Oconee river and 152 miles from this city;) anda further 
distance, equal to five miles of finished superstructure, has been done, 
leaving not more than thirty-three miles to be laid to reach the ter- 
minating depdt at Macon. 

It is confidently expected, also, that the superstructure of the Mon- 
roe Railroad, which is now laid only to Griffin, (sixty-one miles from 
Macon,) will be extended to the Western and Atlantic road at White- 
hall, (101 miles,) and that the state road will be in operation fifty-two 
miles; making in all a distance of three hundred and forty-three 
miles of continuous railroad from the city of Savannah, by the 4th 
of July next. 
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The business of the road since the opening of the fall season, shows 
a great improvement on that of last year. Cotton is flowing in upon 
us in great quantities, and the prospect of a profitable winter’s work 
is very encouraging. Our present equipment of motive power is the 
same as the last year, with the addition of ten eight-wheel burthen 
cars, nearly ready to put on the track. 

We could, with our present number of engines and cars, bring in 
about 12,000 bags of cotton per month, should that quantity offer; 
we have, thus far, kept the road clear, or so near it as never to have 
had more than two days work accumulate; and I apprehend we shal! 
have no difficulty in doing so during the balance of the season. 

In compliance with the general desire of the citizens, and a large 
portion of the stockholders of the Company, a reduction has been 
made in our rates of freight, compared with the tariff of last year. 
Whether the measure will result in increased profits to the Company, 
or the reverse, remains to be tested. ‘The public appear to be satis- 
fied with the present arrangement. 

The total receipts for the year ending October 31st, are as follows: 


For freight, . . , , $91,456 31 
“« passengers, . 30,167 00 


“ transportation of the U. S. mails, . 912 00 133,535 31 


The current expenses have been as follows, 


For maintenance of way, . : 
“ conducting transportation, including sala- 
ries of agents, conductors, clerks, labor- 
ors, and “various contingent expenses, 21,269 
“ maintenance of motive power, repairs of 
cars, engines, &c., including rebuilding 
the engines Georgia and Tennessee, 15,188 : 
* fuel and water for engines, ; . 4,810 8 
‘ oil and tallow for engines and cars, 1,107 


Leaving a net profit of 


To this amount may be added, 
Transportation of materials for the construction of road, 10,000 00 


Actual net earnings of the road, , , 72,781 12 


This sum, if applied to the capital expended in the construction of 
the portion of the road in actual use, amounts to about five anda 
half per cent. 

The distance performed by all the engines, during the year, is as 
follows: Atlantic, 21,065 miles; Oconee, 19.79: 2; Macon, 17,120; Sa- 
pir 17,941; John Bolton, 9,818; Oglethorpe, 8,469; Tennessee, 

23; Georgia, 3,509. Total number of miles run, 102,1- 15. The 
psoant Re of fuel used in performing this service, is 1,358 cords, or an 
average of one cord for every 75,2, miles run. 
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The aggregate amount of the expenses of working, and keeping in 
repair, the road and machinery, with the transportation expenses, 
being, as before stated, $70,754 19, gives us the rate of 6938, cents 
per mile, as the average cost of running a train for the last year. The 
investigations of the Chevalier de Gerstner on this subject, show that 
the average of all the railroads in the United States, in operation in 
1840, for this item, was about one dollar per mile. It should be 
borne in mind that a much larger business might be done on cur road 
without a corresponding increase of expense. The present number 
of superintendents, agents, clerks, &c., would not be materially in- 
creased if the business were doubled. 

It is proper to remark, however, in relation to the maintenance of 
way, that we have not yet felt the full expense of renewing decayed 
parts, for more than half of our line. The average cost per mile for 
this branch of our expenses, has been about $200 for the last year, 
on the part of the road in operation. We may expect that whenever 
the wooden superstructure reaches the maximum of decay, the ex- 
pense will be double this amount. We find no difficulty in making 
contracts with persons along the line, for the supply of timber for 
keeping the superstructure in repair, on favorable terms; and in all 
cases where it can be done at a reasonable cost, we are substituting 
cypress timber for the pine which was used in the original construc- 
tion, as the latter decays. My observation on the subject of the de- 
cay of timber in our road, has led me to the conclusion that the re- 
newals of decayed parts will be equivalent to an entire re-construc- 
tion of the wooden portion of the road once in six years. 

There has been much written and said on the subject of preparing 
the timber by the use of mineral substances, so that it may resist the 
ordinary causes of decay; and many experiments are in progress, in 
various parts of the country, to test the efficiency of the several modes 
proposed to effect this most desirable object. 

The plan which appears to find most favor in England, where it 
has been very extensively adopted, is the process of saturating the 
timber with a solution of corrosive sublimate, termed “ Kyanizing.”’ 
There have, however, been various other modes proposed, which if 
on experiment, are found to be successful, will be much less expen- 
sive, and better adapted to the circumstances of the public works in 
this country. Among these, the process employed by Dr. Earle, of 
Philadelphia, appears to have taken the lead. He uses, instead of 
corrosive sublimate, a combination of the sulphates of iron and cop- 
per. Public opinion appears to be much divided on the merits of this 
“process.’”? My impression is, that so far as our own work is con- 
cerned, the best policy is to await the result of the experiments that 
are being made, on a very extensive scale, on the Western and Atlan- 
tic road, in our own state, and to a considerable extent on the roads 
of a neighboring state. The abundance of excellent timber through- 
out the whole district of country traversed by our road, confirms me 
as to the propriety of such a course. 

The subject of “maintenance of way” is one of the most important 
of all the matters connected with the management of a railway. 
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It is a great error to suppose it the best policy to cut down the ex- 
penses of repairs of road to the lowest possible sum that will keep 
the road in operation. A proper investigation of the subject will, in 
most cases, show that an over-strained economy in this branch, will 
result in constant derangement of machinery, involving increased ex- 
penses in the mechanical department, more than equivalent to the 
apparent saving. ‘To this may be added, the vexatious delays of pas- 
senger and mail trains, resulting from trifling accidents to the ma- 
chinery. 

From the best information I have on this subject, in relation to rail- 
roads in the Southern States, it appears that the force required to main- 
tain the roads, is an average of about one man toa mile, while we 
have for a distance of 147 miles, only sixty men. We must, there- 
fore, as the wood work advances in decay, look forward to this num- 
ber being doubled, at least. 

There are no means so effectual in regulating and controlling the 
expenditures of a railway, as a system by which each item of the 
multitudinous expenses may at any time be exactly known, and each 
individual in the service of the Company be at all times made ac- 
countable for the particular branch of outlay under his charge, from 
a spike to a locomotive engine. 

It is difficult to perfect such a system while the work is in an unfin- 
ished state, but we have endeavored to approach as near as possible 
to it, and in another year every branch of the service will be brought 
under systematic regulations. 

The following is a list of the persons in the service of the Company, 
on the part of the road in operation: 

Transportation Depariment.—Superintendent, 1; agents, 7; clerks, 
4; conductors, 3; laborers, 22—36. 

Road Department.—Road master, 1; carpenters, 9; laborers, 50— 
60. 

Mechanical Department.—Principal machinist, 1; master carpen- 
ter, 1; finishers, 3; engine men, 5; apprentices, 3; smiths, 2; strikers, 
2; firemen, 5; jobbers, 2; carpenters, 5; pattern maker, 1—30. 

Total, 126. 

It is intended to provide an ample supply of engines and cars, in 
anticipation of the probable amount of business that may offer during 
next season, when the road shall have been extended to its terminus. 

Our present engines are what are termed the third class, that is, 
they are of the lightest description usually made at the manufactories 
where they were obtained. Their maximum net load, at ordinary 
speed, on our road, is about sixty-five tons, or 350 bales of cotton, of 
medium weight. It will be necessary to have engines of greater 
power, when a further number is ordered, and I feel confident that 
among the several improvements that have been made recently, with 
a view of increasing the power without adding materially to the 
weight on each driving-wheel, we shall be able to select such as will 
draw at least twice the burthen of our present ones, without mate- 
rially increasing the stress on the road. 

In conclusion, I think I can with confidence congratulate the stock- 
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holders and the citizens, on the favorable aspect of our enterprize, 
and its obvious beneficial effect on the business and prosperity of our 
city in particular. I think we may venture to say, that there is not 
a city south of the Potomac which has, during the unprecedented 
pressure of the times for the last two years, shown so decided indi- 
cations of improvement as Savannah; there has been a greater num- 
ber of buildings erected during that time than for the same period in 
many years; our population is rapidly increasing, while that of 
neighboring cities is declining, and our citizens are animated with the 
brightest hopes of the future. 
Savannah, Nov. 7th, 1842. 


Letter from Charles Moering, Esq., Engineer, to Messrs. Eastwick 
§& Harrison, Locomotive Builders, corner of Twelfth and Wil- 
low Street, Philadelphia. 


GENTLEMEN:—In complying with your request to give you my 
opinion about your Locomotive Engines, I feel called upon to state 
the grounds that make this opinion what it is. 

I do this in view of the interests of science, not intending to pass a 
mere encomium upon the productions of your establishment. Every 
engineer is, no doubt, conversant with the fact, that the power of a 
locomotive engine not only depends on the harmonious proportions of 


boiler and cylinders, and on the clever mechanical arrangement to 
work the pistons and transfer motion to the driving wheels; but every 
engineer must be also aware of the importance of another fact, viz: 
the manner in which this power is made available in order to draw 
a maximum load, at a maximum speed, on a railroad. 

In examining this point, we find that a fulcrum is required to ena- 
ble the steam power to act upon the weight, or the load to be drawn. 
This fulerum in the locomotive engine, is evidently the grip of the 
driving, wheels on the rails, meaning the friction between both, or 
adhesion, as it is technically called. Leta locomotive engine be ever 
so powerful, but take away the aforesaid friction, and the wheels will 
slip, the engine will draw nothing. This adhesion, derived from the 
pressure of the weight of the engine, must, therefore, bear a certain 
proportion to the latter. Its maximum will be obtained by throwing 
the largest, its minimum by placing the smallest amount of the en- 
gine’s weight on the driving wheels. The minimum, however, has 
at no time been a desideratum, as the largest amount of adhesion is 
required for enabling an engine ofa given power to draw a maximum 
load at a maximum speed. 

In the six wheeled American engine, (the true offspring of Amer- 
ican mechanical talent, as possessing a: fore truck, which affo - 
most opportune facility for turning curves,) there is but one axle to 
bear the aforesaid proportion of weight; and this axle is the driving 
axle. On its position, therefore, depended the amount of weight to 
be made available for producing friction. As it was found impossi- 
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ble, as well as improper in practice, to place this single driving axle 
under the centre of gravity, for the purpose of equilibrating the entire 
weight of the engine, there remained but two other positions, viz: be- 
hind and close before the fire-bozx. 

To illustrate the effect in both cases, let us suppose two engines, A 
and B, each of 12 tons weight in running order, with cylinders, boil- 
ers, and driving wheels of the same dimensions, and performing the 
same amount of duty, on two roads of exactly the same kind. 

In the engine A, with the driving axle behind the fire-box, it was 
found that only Aa/f of its weight was brought into action for the 


‘ ae i P 12 
purpose of producing friction, amounting in this case to — = 6 tons. 


In the engine B, with the driving axle before the fire-box, fwo- 
212 


_ 


* . x ~ 
thirds were found available for the same purpose, equal to = 


8 tons. The ratio of adhesion is, therefore, A: B = 6:8, meaning 
that the engine B possesses a surplus of two tons in its adhesive pow- 
er, and, consequently, in its capabilily of drawing loads. 

In further examining our subject, another question arises, concern- 
ing the effect of the given ratio of adhesion on the rails. In the en- 
gine A we have, as mentioned, six tons on the driving axle, and, 
therefore, three tons on each driving wheel. In the engine B, how- 
ever, we find eight tons on the driving axle, and, consequently, four 
tons on each driving wheel. The proportion of weight on the rails 
is, accordingly, A:B = 3:4. 

Supposing these two engines to run at the same speed, S, and as- 
suming the stress by impact upon the rails to be represented approx- 
imately by the speed multiplied into the weight imposed upon each 
driving wheel, then each line of rails would be percussed by A, with 
S x 3=3 5S, and by B, withSx4=4S. 

This gives a ratio of impact A: B=3S:4S or A: B=3: 4; mean- 
ing, for the sake of practical illustration, that the engine B will ruin 
the rails, take them to be thirty eight pounds per yard, after the lapse 
say of nine years; whilst the engine A will produce the same deterio- 
ration only after the space of twelve years, supposing the amount 
of traffic and other conditions to be the same in both cases. 

Although no actual observations of this nature have been made 
with regard to the rails, yet the average duration of the wrought iron 
tires on the driving wheels, proves the above proportion not to be an 
incorrect one. The duration of tires on engines, with the driving 
axle behind the fire-box, has been found to exceed the duration of 
those on engines with the driving axle defore the fire-box; and taking 
the latter to be nine months at an average, the duration of the first 
has been found to amount to from twelve to fourteen months. 

Wrought iron rails being manufactured in the same way as tires, 
it can be but a fair assumption, that the duration of rails will admit 
of the same proximate scale given in the above proportion of impact. 

This brief exposition, backed by the ratio of tractive power, A: B 
= 6:8, and by the proportion of duration, A: B=3:4, makes it ob- 
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vious why the diminution of impact in the engine B, possessing a 
superior power of traction, was found of such great importance, ‘and 
has thus constantly occupied the attention of the American machin- 
ists and engineers. In pursuance of this notion, the eight wheeled 
engine was started with éwo driving axles, one before and the other 
behind the fire-box. 

Supposing such an engine C, to weigh twelve tons, in running or- 
der, and of the same dimensions as A and B, the weight on the two 
driving axles was found to be also ¢wo-thirds, or eight tons, yet press- 


, a 
ing upon the road, on the four points of contact, only with 7 = 2 tons. 


The proportion of adhesion, or tractive power, is, therefore, A : C 
=6:8,B:C=8:8,A:B:C=6:8:8. 

The ratio of impact, or deterioration of the rails, being C:A=2. 
38,C: Be 2:4,C:A:Ba2: 3:4. 

From this we may infer that rails lasting but nine years under the 
performance of the engine B, and twelve when traveled upon by the 
engine A, will not meet with their ulterior destruction before eighteen 
years, when engines of the kind C, are running upon them under the 
aforementioned suppositions. 

I can, therefore, but applaud your resolution of building systemat- 
ically no other engines but those with eight wheels—four driving and 
four truck wheels. However, I feel myself called upon to impress 
you with the advantages that must necessarily result when the num- 
ber of driving wheels can be augmented to six or eight, without losing 
that beautiful characteristic of the American engine, viz: the free vi- 
brating truck, which in its office of piloting the engine along the 
track, I think invaluable for the American railroads, with their sharp 
turns and light superstructure, 

An engine, D, with ‘Aree, and an engine, E, with four driving 
axles, lending an opportunity to make their whole weight available 
for adhesion, which then would be that due to the maximum weight 
of twelve tons, in the given case, would certainly possess the greatest 
tractive power, and yet injure the road in a much less degree. The 
proportions of adhesion, or tractive power, would be the following 
ones, supposing in every case that the engine possesses sufficient 
power to slip her wheels in pulling against a fixed point, A:B:C: D: 
E=6:S:8:12:12; and the proportions of impact, or deterioration 
of the rails, B: A:C: D: E=4:3:2:2:14. 

I am aware of all the difficulties attending what I propose, but I 
feel, nevertheless, confident that “flexible coupling rods,’’ permitting 
all the axles, with the exception of the main driver, to conform to the 
radii of curves, are within the pale of practical feasibility. Only on 
this condition should I think myself justified in preferring engines 
with a greater number of driving axles than two, were I even inclin- 
ed to overlook the greater complication that such a mechanical ar- 
rangement must require. I reckon simplicity to be one of the cardi- 
nal virtues in any mechanical apparatus, and of the most absolute 


necessity in the locomotive engine. 
9% 
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After this digression, permit me, gentlemen, to come back to the 
eight wheeled engine, C, as the subject of my disquisition. Great as 
the improvement promised to be, in introducing the aforesaid engine, 
the advantages derived therefrom for the preservation of the rails, 
were, however, nearly lost. The difficulty consisted in the stiff con- 
nexion of the fire-box, boiler, smoke-box, and pedestals of the driving 
wheels, with the frame, which acted like a lever. Whenever one pair 
of driving wheels was raised, by some irregular elevation in the track, 
resulting from its bad condition, the other pair, in consequence of the 
springs not acting quick enough to force them down, were momen- 
tarily lifted up by the frame, consequently without bearing their due 
proportion of weight; and, on the contrary, when one pair was pass- 
ing over a depression in the road, the other again, for the same rea- 
son, had to sustain nearly the whole amount of weight originally 
allotted to both driving axles—the truck wheels always acting as a 
fulcrum, and the frame, with its fixed pedestals and the axles therein 
revolving, as a lever. 

This could not help injuring the road nearly in the same degree as 
the engine B; nay, the effects were still more injurious to the engine 
C, itself, as in the case of the main driving axle being suspended by 
the frame, in one of the aforesaid elevations or depressions of the 
other driving axle, the former received its rotary motion from the pis- 
tons without its fulerum or adhesion to the rails. 

It is but just to say, gentlemen, that you saved the eight wheeled 
engine from becoming a mere notion, and that owing to your exer- 
tions, it has been brought to such a state of perfection as ought to 
make the old six wheeler, of the kinds A and B, quite obsolete. It 
is, furthermore, but justice to state, that your special adaptation of 
the lever, or balancing beam, to the use of locomotives upon rail- 
ways, obviated the aforesaid difliculties in such a manner as to leave 
but little to desire; and here I regret to say, that some of the northern 
railroads in Germany—notwithstanding the unqualified recommend- 
ation of so able an engineer as Mr. C. Ek. Detmold-—-have not adopted 
engines with your improvement. 

I consider the balancing beam—supported in its centre by a ver- 
tical shaft, resting on springs that are attached by the pedestals to the 
frame, and stayed on its ends by two vertical pins abutting against 
the two driving axles—as possessing, 1 an eminent degree, the two 
indispensable qualities—/rst, of equalizing the weight on both driv- 
ing axles, in whatever condition the road may be, and, therefore, pro- 
ducing in an eight wheel engine of twelve tons, a constant and equas 
adhesion of eight tons, yet pressing the rails with but two tons; and 
second, of furthermore diminishing the very ratio of impact as given 
above, the weight of the engine being suspended in the middle of the 
lever beam, causing it to fall only half the depth of any of the driving 
axles, in their passage over any short or sudden depression in the 
track, while the engines A and B must go down the whole depth, as 
supported by one axle alone, which by increasing the height of fall, 
must add to the power of the percussion, and, therefore, ruin the road 
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even in a shorter period than the proportionate number of twelve or 
nine years, 

But this 1s not alone what distinguishes your engines, the balancing 
beam of your arrangement being now used by nearly all the engine 
builders of note in the United States, after having purchased the pat- 
ent right from you, which at once bespeaks the great merit and use- 
fulness of your improvement. 

It is, besides, the very simplicity of your engines that must engage 
the attention of even the least observing. Instead of four eccentrics, 
four eccentric rod¥, four latches, and a complicated arrangement to 
put them in and out of gear, by an extra hand lever—thus making 
three hand levers altogether—you have but two eccentrics, two ec- 
centric rods, no latches, and a simple arrangement of the reversing 
valve; the whole to be handle d by one and the same lever, and this, 
too, by moving it in exact accordance with the required movement 
of the engine. 

It is true that in reversing you lose in speed, as the lead of the 
slide no longer takes place; but this loss I think of no moment, as it 
only happens when the engine is backing. Besides, the position of 
your forcing pumps is such as to prevent the freezing of the water— 
an advantage of great importance with locomotion in northern climes. 

Gentlemen, this is my candid opinion about your eight wheeled 
engines, and you are welcome to make any use of this document. 
Permit me to avail myself of this opportunity to thank you for your 


readiness, and the frank and open way in which you satisfied my de- 
sire for information; and allow me to assure you that the modest and 
unostentatious manner in which you spoke of your engines—trusting 
more to their own merits than to puffing and boisterous recommen- 
dations—has most favorably impressed me with your own personal 
character. 


I am, gentlemen, 
Your’s, respectfully, 
Cuar_Les Moerrtne, 
Captuin of Engineers in the Austrian irmy. 
No. 342 Chesnut Street. 


Philadelphia, September 1st, 1842. 


Facts and Observations on Four and Six Wheel Engines. 
By Joun Heraparn, Ese. 


[CONTINUED FROM VOL. IV, PAGE 243.] 
Great Western Railway. 


So much has been said upon the subject of the Great Western Rail- 
way, in our Magazine, that it will be scarcely necessary for us to en- 
ter into any desc ription of it. Distinguished from all other railways 
by the breadth of its gauge, or the distance between its rails, (seven 
feet) it has long been regarded as a great experimental line. Mr. 
Brunel, the engineer, and his friends, anticipated great advantages 
from this broad gauge, while the generality of engineers think it too 
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wide, and that a gauge of six feet would be amply sufficient for 
all purposes. At present, experience has settled nothing in this 
plan superior to the other or old breadth of four feet eight and a 
half inches. Mr. Brunel expected that his line was not only to be 
much safer, but to work considerably more economically than any 
other. His expectations, however, do not appear as yet to have been 
realized. Accidents have not been less in number, or less serious, 
when they have occurred upon the Great Western, than upon the 
London and Birmingham, or other lines. It must, however, be con- 
ceded, that the engines and carriages upon this railway very rarely 
get upset, or, as it is technically called, “thrown off their legs,’ though 
they have not shown more tenacity to keep the rails than other en- 
gines and carriages. Some have questioned the advantage of even 
this, and think a less obstinacy in the engines in keeping their legs, 
would be safer for the passengers, as giving a greater chance to the 
engines of being thrown out of the way. On the score of humanity 
to the poor engine-drivers, this is a doctrine we cannot assent to, even 
supposing it true. 

Besides the wide gauge, the distinguishing feature of this line is, 
that the whole of the rails are laid on longitudinal wooden bearers. 
Here, again, is another question between engineers, as to whether 
these are preferable fora railway or not. According to the experience 
upon the Hull and Selby Railway, and Midland Counties, and Bris- 
tol and Exeter,* we should be inclined to think that the draught upon 
them is considerably more at certain seasons and in particular states 
of the weather, than when the rails are laid on cross sleepers, or 
stone blocks. For example, in hoar frost, it is put beyond a doubt, 
both by the observations of Mr. Gray, of the Hull and Selby, and of 
myself, on the Bristol and Exeter Railway, that hoar frost is often 
found upon rails laid on longitudinal bearers, when no symptoms 
whatever of it appear on rails laid on cross sleepers. In wet wea- 
ther, again, the rails almost ever act as syphons to collect the wet be- 
tween them and the timbers, which very much tends to increase the 
draught. In dry weather it is doubtful if there is much difference of 
draught between the rails laid in this way, or upon either of the other 
plans, though I should be inclined to think, from my observations on 
the Midland Counties Railway, that even here the draught is heavier 
than it is upon cross sleepers or stone blocks. On the other hand, 
however, I perfectly agree with Mr. Brunel, and had, indeed, made 
a note in my travels over the Great Western Railroad to the same et- 
fect, namely, that when the road is bad, by unequal subsidence of the 
ground, the plan of strong longitudinal bearers is generally safer than 
that of cross sleepers, from the disposition which the rails have on 
the longitudinals not to follow every deflexion of the road. For ex- 
ample, on a very troublesome piece of ground which the Great West- 
ern have below Swindon, they were enabled to continue the traffic 
under circumstances which I feel quite certain would have stopped it 
on any other line not so constructed. One of the rails on the down 
jine, 1 should think was full six inches, or more, lower than the other 
* Jour. Frank. Inst., vol. iv, pp. 19 and 77. 
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rail, for some considerable distance, and the ground beneath it ap- 
peared to be in a most rotten and unsafe state for anything like iso- 
lated supports. Yet over this piece of ground the trains traveled in 
the most perfect safety, and without the least apprehension of danger 
from any one, Owing to the firm and united support given to the rails 
by the longitudinal bearers. Besides, by Mr. Brunel’s plan of Jongi- 
tudinal bearers, there isa much greater bearing surface than with 
cross sleepers, and, consequently, bad ground at any particular part 
is less distressed by the superincumbent weight of the traveling trains. 
But were the ground sound, from what I have seen, | think there can 
be no doubt that cross sleepers are, under all circumstances, prefer- 
able to longitudinals. 

The plan upon which this line was first proposed to be constructed 
was, to build the framing of the longitudinal bearers on the tops of 
twelve feet piles, ten inches in diameter, driven home into the ground. 
These piles were tied together by transoms, or cross ties. It was sup- 
posed by the engineer that this plan would be a cure for the unequal 
subsidence of the ground in cuttings or embankments, and that the 
line would always maintain a uniform and steady character, and be 
independent of the retreat of the ground from under the longitudinal 
bearers. He imagined that the longitudinals, 15 inches by 7, resting 
upon piles 15 feet apart, with about 45 Ib. rails screwed upon them, 
would have been sufficient, in case the ground sunk, to support the 
trains, drawn by engines of 23 or 24 tons, without bending. The 
first portion, however, that was opened—that is from Paddington to 
Maidenliead—proved the unsoundness of these views, and excited 
the surprise of almost all that a man so acute as Mr. Brunel should 
have fallen into so obvious an error. Had Mr. Brunel taken the 
very opposite course, and fastened down his longitudinals firmly to 
the ground, with pins or short piles, he would have had reason on his 
side, whatever practice may have afterwards proved, because the 
tigiter one thing is confined to another, the iess their touching sur- 
faces wear, and the closer a piece of timber is fastened to the ground, 
the less the ground under it will be affected by any weight going over 
it, for it is well known that the effect of the impact, or pressure, of 
one body on the undermost, is somewhat inversely proportional to 
the weight of the body between them; and tight fastenings of inflex- 
ible bodies are nearly tantamount to great weight. 

It is, however, to be acknowledged, that after experience had de- 
cided against his principles, he readily abandoned them, and adopted 
the old plan, which has succeeded better. The question of the Great 
Western construction is now, therefore, narrowed into that of supe- 
riority between a 7 feet and a 4 feet 84 inch gauge, and between con- 
tinuous and non-continuous bearers. But to return to the engines. 

After some delay, I obtained the order of the Board for going over 
their line, and started on Friday, December 17, 1841. I took the 
Panther engine to Maidenhead, 7 feet wheels, 18 inch stroke, and 15 
inch cylinder. She is said to consume 27 cwt. of coke in 80 miles, or 
372 lbs. per mile. She had been running for 16 months; her wheels, 
as most of the other engines on the Great Western, have steel tires, 
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the right of supplying which belongs to Mr. Gooch, or his licensee— 
the superintendent of the locomotives—who has a patent for them. 
The Panther had outside framings, and out and inside bearings on 
the driving wheels; she is said to weigh 24 tons, when loaded with 
her complement of water and coke, and was a good deal out of re- 
pair, or as jockeys would call it, groggy, and had some ugly holes in 
the tires of her wheels, notwithstanding they were made of stee!; the 
motions I observed in her were a pitching and rolling, but not much 
of the sinuous motion—indeed 1 observed but little of the sinuous in 
any of the Great Western engines, The Panther had a good deal 
of longitudinal vibrations, or shocks, and was very rough on the plat- 
form in quick motions. This, as all the engines on the Great West- 
ern, was a six wheel engine. 

While stopping at Maidenhead, I took the following dimensions of 
this engine, which I understand are very nearly the same for all the 
Great Western locomotives, ihe chief difference being in the size of 
their driving wheels: End of platform to axle of trailing wheels, 24 
feet; to end of fire-box, 3 feet; to axle of driving wheels, 9 feet; to 
leading wheels, 15 feet 8 inches; to end of smoke-box, 18 feet 5 inch.; 
to end of framing, 20 feet 5 inches. Thus there is between the trail- 
ing wheels and driving wheels, 64 feet; between the driving and lead- 
ing wheels, 6 feet 8 inches; and between the trailing and driving, 13 
feet 2 inches. 

From Maidenhead I took the Cyclops engine, which is a much 
steadier engine, but still with a good deal of longitudinal and side 
rolling motion, and like the other, very harsh upon the platform. She 
had 7 feet driving wheels, 18 inch stroke, 154 inch cylinder, and was 
said to consume 35 cwt. of coke for 77 miles, or near 51 lbs. per mile. 
Her daily work is 154 miles, and she had been out from October, 
1839. 

At Swindon, where the Company intend to have their locomotive 
establishment, we took on another engine, the Rocket, which had only 
been out the Monday previous. She had 6 feet driving wheels, 18 
inch stroke, and 14 inch cylinders. She was built by Stotherd, and 
was an extremely easy, tight, and lively engine. I observed nothing 
in her but a small longitudinal motion at high speed, and thought her 
considerably better than either of the engines I had rode on. Her 
steam was made in such abundance, that we were obliged to keep 
the fire-box door almost constantly open. 

The next day I started off on the Bristol and Exeter, with the Fire- 
brand engine, of the same pattern as the Panther and the others, as 
to bearings. She had longitudinal motion, but not much vertical. 
She rolled and pitched at fast motions, more, probably, or at least as 
much, as any four wheeled engine I have been on. She was out of 
order, and it is said that one of her cylinders was “soft.’’ 

I was so dissatisfied with all the engines I had tried, except the 
Rocket, that I applied to a gentleman at Bristol to furnish me with 
the names of some of their best engines, or to tell me how to distin- 
guish them, for, as I observed to him, those I had been on appeared 
to be all cripples. After some hesitation, I was informed that all 
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their latest and best had brass domes to the fire-boxes. To these 
brass domes I afterwards paid my chief respects, as nearer the stand- 
ard of perfection, and avoided the copper, as of a vulgar and homely 
character. 

On Monday I went again down the Bristol and Exeter line, on the 
Mars engine, made by Longridge & Co., and capped with the genu- 
ine metal. She had 7 feet wheels, 15 inch cylinder, and 18 inch 
stroke; was a new engine, and appeared to me to be a very excellent 
one. She had very little longitudinal, and no vertical, motion, at 50 
miles an hour; some rolling, however, was perceptible. She tad 
been out four months, but had had very little work, which may partly 
account for her easiness and freedom from unpleasant motions. I 
went down to the Clevedon station on this engine, and returned on 
the Lance, 6 feet wheels, 14 inch cylinder, and 18 inch stroke. This 
engine always pitched at startinz, and for some time after she had 
more longitudinal motion than Mars; was rougher, but did not roll 
somuch. She had been out six months, and had had a good deal 
of work. 

During the time I was at Bristol, I had heard considerable com- 
plaints of the curve near the Bristol station on the Exeter Railway, 
which is of very short radius. They affirm that it strains the fram- 
ings of the engines very much, and that it was the intention of the 
engineer to strengthen these framings with an additional plate of iron. 

On Tuesday, the 21st, I started again upon the olf, an engine of 
Sharpe, Roberts & Co.’s make. She had 6 feet wheels, 14 inch cy- 
linder, and 18 inch stroke, and had been out about six or eight 
months. I was teld she consumed 27 ewt. of coke for 45 miles, or 
67 lbs. per mile, and that some of Stotherd’s burn only from 22 to 24 
lbs. per mile. The pressure upon this engine, as on most others, was 
about 55 Ibs. to the inch. Owing to the load and frost, we did not 
go more than at the rate of 25 miles per hour. She was a steady, 
strong engine, but as we traveled at a low speed, and the road was 
very slippery, I could see but little of her faults, if she had any. 

It was on this engine I observed the curious phenomenon of the 
hoar frost mentioned at page 57 of the present volume. * 

I went to Weston-super-mare on her, and returned on the Caséor, 
built by Nasmyth, which had 7 feet driving wheels, 15 inch cylinder, 
and 18 inch stroke. She was said to consume 31 bags, or cwt., of 
coke for 66 miles, or at the rate of 523 lbs. per mile. She had been 
out seven weeks, and was a good steady engine at 49 miles an hour, 
with the exception of a little longitudinal motion. At low speeds I 
observed her pitch a trifle, as I had several of the others. 

After having returned early from Weston, I went and saw Mr. 
Brunel’s, or Hawthorn’s new engine, as they cail it. This immense 
machine is built on two frames, with six wheels each. On one frame 
was carried the boiler, the fire of which was intended to be blown 
with a fan, as well as with the blast-pipe. The machinery is carried 
on another six wheels, but I did not see it, as I found it was at one 
of the stations, near London. Not having the machinery there, I 
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could scarcely make out how they were united, and no one was able 
or willing to tell me; but it appeared to me that the machinery was 
to precede the boiler. From what I saw, I should judge the boiler, 
with the framing and wheels, to weigh from 15 to 17 tons. If the 
other part is as heavy, this engine would weigh from 30 to 34 tons. 

On Wednesday, the 22nd, I started on the Djerid for Bath. This 
engine was one of Stotherd’s, and had been out from May. As his 
others, she had 6 feet wheels, 18 inch stroke, and 14 inch cylinders. 
She was a good, lively engine, but had longitudinal motion, pitched at 
starting, and rolled a little. She was said to consume 45 cwt. of coke 
for 114 miles, or about 444 Ibs. per mile. 

At Bath I stopped, and returned to Bristol by the Jupifer, a very 
powerful engine built by Longridge, apparently 7 feet wheels, and 
out nine months. We came back at a tremendous rate—I should 
think, certainly, at not less than sixty miles an hour. The engine 
rolled about enormously, had a sharp longitudinal, not much vertical, 
and a little side, motion. I was so glad when I got off this Jupiter, 
trom her pitching and rolling about, that I vowed by Jupiter I would 
never get on her again. 

I understand that all the six wheel engines have 14 inch cylinders, 
and 18 inch stroke. The seven feet have 15 inch cylinders, and the 
same 18 inch stroke. The goods engines have 54 feet driving wheels, 
15 and 18 inch cylinders, and are generally coupled in four wheels. 
The goods engines have 96 tubes in the boiler, 84 feet long, and 14 
inch diameter. The tube surface is about 238 square feet, and the 
whole area of the fire-box 834 square feet. They are said to worka 
trifle expansively, and to cut off the steam at about seven-eighths of 
the stroke, and have three-fourths of an inch lap. But I understand 
the passenger trains cut off the steam from five-sixths to three-fourths 
of the stroke. 

While at Bristol, I took the following dimensions of the Caséor, 
Hector, and Lance: 


Gauge. End of Platform. 


End of} 


sm. box 


Trailing | Driving | Leading |} To hind 


Length 
wheels. | wheels. | wheels. axle. 5 


Driving. | Leading. 


ft. in. in. || ft. in. 
Castor, . 6 10.8 2 #5 


Hector, 6 10.9 aS 2 


Lance, | 6 11.0 | 611.0 |6 108|)}2 5 '9 O : 184 | 2 


In most of the Great Western engines, if not in all, there is a par- 
tial division in the fire-boxes, within which water is contained, {or 
the purpose of increasing the heating surface. Iam not sure whether 
this division runs one way in every engine, I rather think not, and 
that in some engines it is across the fire-box, and in others longways. 
No doubt this helps to increase the quantity of steam generated, but 
to what extent [am not aware, not having the proportional dimen- 
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sions of this partition. From being in the middle of the fire, the ef- 
fect is, probably, considerable. I think I have seen something of the 
kind in some other engines, but am not quite sure. 

I returned home on the 25th, the day of the lamentable accident at 
the Sonning cutting; but, it being night, I did not get upon either of 
the engines. 

On 30th December, I went upon the Gorgon engine, which had 
been out three or four weeks. She was a strong, powerful engine; 
had very little sinuous motion, but she had longitudinal at 30 miles 
an hour, and was inclined to pitch and roll a trifle. Her wheels were 
7 feet, 154 inch cylinders, 1S inch stroke. I was informed she con- 
sumed 50 bags of coke to Swindon and back, a distance of 154 miles, 
or 364 lbs. to the mile. 

I left this engine at Maidenhead, and took the Leopard to Reading, 
a sluggish but steady engine, said to consume 60 cwt. of coke for the 
154 miles, or near 434 lbs. to the mile. She had been out 19 months. 

I returned on the Comet, which had been out four months. She 
appeared to roll more than the last, and was nothing near so steady. 


(To be continued.) 


Mr. Vignoles’ Lectures on Civil Engineering, at the London Uni- 
versity College. 
(Continued from Vol. IV, page 247.) 
“ The Slip” on the Croydon Railway. 


Lecture IX. Jan. 11, 1842.—According to appointment, this lec- 
ture was delivered at the great slip near New Cross, on the Croydon 
and Brighton Railways. The motive of this visit was to explain to 
the class the reason of, and to point out the means which might have 
been taken to have prevented, the great slip which occurred there 
recently. On leaving the train, the Professor led the way to the spot, 
which is situated about half a mile from New Cross. The length of 
the slip is very considerable, the depth of the cutting very great, and 
the mass of earth that has siipped down from the top of the bank is 
of an imposing appearance. ‘The appearance of the slip is as usual— 
perpendicular at the top for some depth, and then bulging out near 
the centre; a great number of laborers are employed in shifting the 
immense quantity of earth to be removed, in consequence of the slip, 
which is estimated at many thousands of yards. In the meantime, a 
convenient covered walk has been made for the passengers to pass 
from one train to another. On both sides of this cutting, for some 
distance along the line, slips have taken place; but on the left-hand 
side going from London, they are of but little importance, compared 
with the one that was to be particularly inspected by the class. The 
soil consists of the plastic clay, with numerous strata of sand and 
gravel, the clay itself being very binding, but being, from the recur- 
rence of these strata of sand and gravel, very liable to the infiltration 
of water; and, consequently, to slip, when the up-drainage is not 
particularly attended to, and the most constant attention paid to every 
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symptom of a slip being about to take place. The Professor then 
pointed out what he considered to have been the occasion of all the 
mischief. Nearly all along the slip the earth had given way at the 
side of a top drain, parallel with the railway, and in some places it 
was so apparent, that the declivity looked as if made purposely; this 
had invariably occurred where there were cross drains from the 
neighboring ground, (which is considerably elevated,) leading into 
the main drain along the top of the cutting, and which, not being 
puddled, or made water-tight, had allowed the water gradually, and 
during many months, to insinuate itself into the veins in the clay, and 
had at length forced the mass out as it appeared. He then stated, as 
his firm opinion, that the slip ought never to have taken place; the 
earth having stood for three years, was a suflicient proof that the 
slope was correctly laid out; and, finally, it could only have been by 
subsequent natural causes that the accident occurred, while, if the 
precaution of preventing the drainage from the upper ‘fields ge tting 
into the body of the slope had been attended to in time, it might have 
prevented the slip, and it was obvious that the great evil—water— 
had been gradually insinuating itself into the bank a long time before. 
In another part of the cutting, he pointed out a place where a slip 
was expected to take place in the slope; but he disapproved of what 
had been done by way of precaution, and explained that any opera- 
tion of making cuts or vertical holes in the slopes, which would admit 
water, ought to be avoided by all means in the engineer’s power, 
instead of being encouraged. The apertures should be driven in 
horizontally, and brushwood drains introduced, or a kind of hurdle 
or fascines, which would act as a drain, and be extremely efficacious; 
on this principle he strongly objected to the cutting of slight surface 
drains on the slopes, as he thought them worse than useless, being 
more likely to admit the water than to drain it off. He alluded toa 
curious circumstance which had occurred a little higher up the line, 
where the railroad was made in what used to be the bed of the canal. 
It appeared that there was a spring, and the water, instead of finding 
its way out of the slopes, actually raised up the rails. Several other 
points of interest were then examined. 

Lecture X.—Wednesday, the 19th Jan., Professor Vignoles deli- 
vered his tenth lecture “ On Civil Engineering,” on the West London 
Railway, at Wormwood Scrubbs. This was rather a practical illus- 
tration, by way of experiment, than a lecture—it being a practical 
exemplification of the working of the system of locomotion by means 
of atmospheric pressure, effected by the peculiar valve invented by 
Messrs. Clegg and Samuda. In addition to the ordinary class, which 
was fully attended, there was a large assemblage of scientific men, 
including several of the engineers of the Belgian railways, and officers 
of the corps of Royal Engineers; Mr. James Pim, and many of the 
principal proprietors of the Dublin and Kingstown Railway; Col. 
Jones, Col. Alderson, Major Matson, Mr. Woodhouse, Captain W. 
Moorsom, and several other engineers. 

Second Course.—On Wednesday, the 9th Feb., Professor Vignoles 
delivered his introductory lecture to the second course of lectures. 
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He stated that, having, in his first course of lectures, touched upon 
several of what he might call the cardinal points of civil engineering, 
he was then about to enter the second course, for which (according 
to previously concerted arrangements) one only of the numerous 
branches of this profession had been selected as the theme, with a 
view of entering considerably into its details, rather than to discuss 
ina more general manner a variety of subjects, which, though per- 
haps equally important, equally interesting and useful, and equally 
necessary for the student, could not be thoroughly investigated in the 
course Of a single session. In the introductory lecture he would, 
however, touch concisely on the wide topic of the internal communi- 
cations of civilized countries, as falling within the scope of the theo- 
ries and practice of a civil engineer, treating them here as on a gene- 
ral theme; but the subsequent discourses to the class would consist of 
the details of that more modern branch of internal communication, of 
so much interest in the present day—the railway system. It had been 
well and truly remarked by an enlightened observer, that the great 
characteristic feature of the present age was the appreciation of the 
value of time. In an eloquent introduction to a pamphlet on one 
branch of internal communication, the author expressed himself in 
terms which he was tempted to quote, as an appropriate preliminary 
to his own remarks:—* In that career of improvement which has dis- 
tinguished the last thirty years beyond, perhaps, any previous history 
of the world,and in which the sum of the vast ameliorations effected, 
in all that relates to the condition of man, is not less striking than the 
rapidity with which their details have followed upon each other, one 
important lesson seems to have been in an especial degree impressed 
upon those engaged in the pursuits of industry, and upon the com- 
mercial and manufacturing classes in particular—they have been 
effectually taught to appreciate the value of time, and to apply to its 
use a degree of rigid and judicious economy, of which the past affords 
no example; a lesson which is daily illustrated by the vast expendi- 
ture, in this country, upon works affording facilities in accelerating 
intercourse, since it is universally felt that distances are virtually 
shortened in the precise ratio in which the time occupied in traveling 
them is abridged.’’ And it is the practical application of this axiom, 
which it is almost peculiarly the lot of the civil engineer to be called 
on by the statesman and the capitalist to realize. In looking back 
through the vista of centuries, and endeavoring to pierce the mist of 
tradition, we are led to conclude that the formation of roads must 
have been amongst the earliest rudiments of civilization; but until 
science, or, at least, until system, was applied to their construction, it 
is evident (from the traces of the simple paths of comparatively mod- 
ern times, and of no remote countries,) that the merest tracks sufficed 
to satisfy our ancestors, who had not yet learned the “ value of time.”’ 
Little more was then required than a path upon naturally firm earth 
—all marshy grounds were avoided—the fords of the rivers were 
alone resorted to—anc the irregularities of surface, or inclination of 
the road, or its circuitous course, were of little consequence to the 
pedestrian, or even to the mounted traveller, when man had learned 
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to subdue the horse to his wants and wishes. The path generally 
traced from one distant wigwam to another became the track from 
village to village, and at length served as the road from town to 
town, or even to the capital. The line once traced out, indolence and 
habit seem to have prevented any great exertion to improve or repair, 
beyond what was indispensably necessary, even after the invention 
of wheeled carriages; and the system of following the ancient course 
of roads seems to have been pertinaciously adhered to in all countries 
until the advance of civilization, and the wants of the community, 
produced improvement, and gave rise to the calling of the road- 
maker, and ultimately to the profession of the engineer. The first 
exercise of his art—for it did not reach the dignity of a science unti! 
within very modern times—was, probably, in the formation of raised 
roads, or causeways, to strong holds, dwellings, or cities, accidentally 
or artificially made liable to inundations; and of this kind were the 
approaches to the passage of the River of Babylon, which the fables 
of antiquity magnified into a bridge, as long, and consisting of as 
many arches, as that in the celebrated vision of the Arabian sage. 
The first step towards internal communications being roads, it may 
be well defined as the first step in true civilization, and the Abbe 
Reynal has justly remarked—* Let us travel over all the countries of 
the earth, and wherever we shall find no facility of trading from a 
city to a town, and from a village to a hamlet, we may pronounce the 
people to be barbarians, and we shall only be deceived respecting the 
degree of barbarism.” 

By this test we should probably be induced to judge of the Chi- 
nese, if their water communications did not, to a certain extent, sup- 
ply the absolute want of anything like a road capable of passing a 
loaded wheeled carriage even at the gates of Pekin. Of all the people 
in the world, perhaps the Romans took the most pains in forming 
their roads, and vast was the labor and expense bestowed to make 
them spacious, firm, solid, and smooth—roads, in fact, from two to 
even ten or twelve feet thick, formed of what we call in these days 
“concrete;”’ but, as regards the system of laying out, in the modern 
engineering sense, they do not appear to have had the slightest idea. 
Straightness of direction seems to have been their only character, and, 
with a lofty disdain of the effects of gravity, their grand military 
routes, excepting near Rome itself, were carried direct over hill and 
dale. Thirty roads, of an aggregate length of over 50,000 miles, rad- 
iated from their magnificent capital, in Italy, to the furthest extremity 
of their almost boundless empire; they only served as internal com- 
munications, for keeping down, by their legions, the rebellious spirits 
of the Briton, the Hun, the Greek, or the Persian, who had, in suc- 
cession, bowed to the Roman yoke—yet, as monuments of the highest 
degree of art and civilization of those ages, must they be admired by 
all, and may be usefully studied by the engineer of the present day, 
few of whose constructions, even the gigantic railway, will probably 
endure as some of the Roman roads have done—such as the Appian 
Way, for instance—through the long period of nearly two thousand 
years. The number and extent of these roads, made by the first 
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conquerors of Albion, through this island, have only been ascertained 
and appreciated since the publication of the magnificent maps of the 
Ordnance Survey by the corps of Royal Engineers, by those who 
have studied their beautiful and surprising accuracy, and their mi- 
nute topographical details, which enable a curious inquirer to trace, 
by their remarkable straightness of course, these ancient . routes, 
through woods and remote districts, and over wide ranges of hills, 
where their origin, even in tradition, is now forgotten, and where the 
long lane, grassed over and forsaken, from its steepness or seclusion, 
accurately laid down, in its true course, by the science of the present 
day, marks, at intervals, over whole counties, the former line of the 
stately march of the Roman soldier. But it remains at this day an 
unsolved problem in engineering, to discover by what means these 
roads were !aid out in such perfect truth of direction, through the 
thick and trackless forests which then covered the whole island. It 
has been observed, that it is one of the most difficult points for a po- 
litical economist to define, with any degree of certainty, the line of 
demarcation between public and private enterprise, in the execution 
of works of internal improvement. In a former lecture, he observed 
that it was undoubtedly owing to the establishment in France, by 
Richelieu, of the Board of Roads and Bridges, that that country was 
in possession of excellent roads long before the principal part of Eu- 
rope; he might have added, also, canals—at least, before we had 
them in Great Britain; and yet have a good reason to believe that, 
at the present time, that very establishment is a serious obstacle in 
retarding the introduction into France of the modern system of im- 
provement of internal communications, by paralizing the self-depend- 
ence of the districts. In this country, the very opposite system, of 
leaving almost everything to private enterprise and individual exer- 
tion, has been most strikingly successful, and has fostered and ma- 
tured the talent, the ingenuity, the skill, and the experience of the 
civil engineer, from the competition created by the necessity of indi- 
vidual exertion, which it is presumed would not have been devel- 
oped, had he been a government dependent. The origin of the sys- 
tem of forming and repairing roads by trustees, and the collection of 
tolls for that purpose at turnpike gates, dates somewhat more than a 
century back, and the rapid improvement of our internal communica- 
tions, both by land and water, about that time; and it is a remarka- 
ble fact, that, when land was of comparatively small value, it was 
more difficult to obtain ground for a new road than at present, when 
a square yard of land sometimes costs more than would have pur- 
chased a rood in former days; and when one of the public objections 
seriously urged was, that if so many roads and canals were made, it 
would diminish the quantity of land required for agricultural pur- 
poses! But, happily, general Knowledge has been diffused, and the 
former prejudices have yielded to calculation, as man has acquired a 
knowledge of the value of time, and has found that the payment of 
turnpike tolls, for good and level roads, is cheaper than to keep extra 
horses to drag his teams up steep hills, or through marshy ruts. The 
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the laying out, or the construction, of roads, but he must add a few 
observations, as connected with the duties of an engineer, in regard 
to some of the general principles. He should accommodate a new 
line of road to local circumstances, so far as could be without super- 
seding public advantages. It would be ridiculous to follow the old 
Roman fashion, on the mathematical axiom that a straight line is the 
shortest that can be drawn between two points. This would not 
make the most commodious road—hills must be avoided, towns must 
be resorted to, and the sudden bends of rivers must be shunned. It 
is not suggested that roads should be made serpentine, merely for the 
sake of the picturesque; but the skill of the engineer is to be exerted 
in avoiding irregularities of ground and irregularity of inclinations, 
and he wil! generally find, that a strict adherence to a straight line is 
of much less consequence than is usually supposed, even in actual 
distance over long lengths. It was well known that a blind man 
Was, some years ago, advantageously employed, through Yorkshire 
and Derbyshire, in laying out roads through those hilly counties. He 
followed the streams which made their way amongst the hills, and, 
by finding out the chords of such ares, or bends of the river, as passed 
on practicable ground, he succeeded in his attempts. It is obvious 
that, when the are described by a road going over a hill is greater 
than that described by going round it, the circuit is preferable; but it 
is not known to the ordinary road surveyor, though it ought to be in- 
grafted in the mind of the engineering student, that, within certain 
limits, it would be less laborious to go round the hill, though the cir- 
cuit be much greater than that which would be made in erossing it. 
Thus, when a hill has an ascent of no more than one foot in thirty, 
the thirtieth part of the whole weight of the carriage, of the load, and 
of the horses, must be lifted up, whilst they advance thirty feet. In 
doing this, one thirtieth part of the whole load continually resists the 
horses’ draught; and thus, in drawing a wagon of six tons weight, 
a power to overcome resistance equal to the force of two additional 
horses must be exerted. But what is here said of level roads must 
not be strained into an assertion that a perfectly level road is always 
the best for every description of draught or load. Alternations of 
rising and level, or of falling ground, are serviceable to horses moving 
very swiftly; the horse has time to rest his lungs and different mus- 
cles, and of this the experienced driver knows how to take advantage; 
but while this qualification is made, care must be taken not to strain 
it too much, as did one provincial road maker, who very ingeniously 
carved a naturally quite level road into a series of short billowy un- 
dulations, which his successor had to level again. Without traveling 
through the whole history of road improvements, he might state that 
Telford in England and Scotland, and, in Ireland, Nimmo, Griffiths, 
and Edgeworth, brought the laying out and construetion of roads to 
the present perfection; and of the writings of the latter he had availed 
himself in many of the preceding observations. The many roads of 
Great Britain were just arrived at almost the highest degree of per- 
fection, when again the increased appreciation of the value of time 
led speculators to conceive, and our engineers to realize, the idea of 
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the employment of iron surfaces for roads. Before, however, follow- 
ing the gradual transit of roads into railways, he would make a few 
observations on the other branch of international communication— 
the navigable river and the canal. 

(To be continued.) 


Franklin Institute. 


Extracts from the Reports of the Judges appointed to examine the 
Articles offered at the Twelfth Exhibition of American Manu- 
factures, held in Philadelphia, from the 18th to the 31st day of 
October, 1842, by the Franklin Institute of the State of Pennsyl- 
vania, for the Promotion of the Mechanic rts. 


[CONTINUED FROM VOL. Iv. PAGE 351.] 


Report on Cotton Goods. 

In compliance with the request of the Franklin Institute, the Com- 
mittee on Cotton Goods have carefully examined the several samples 
submitted to their inspection, and respectfully report as follows: 

No. 5, Bleached Cotton Yarn, spun by Walton & Mercilliott, pos- 
sesses the qualities of evenness and strength. As none of your com- 
mittee are manufacturers, they are not so intimately acquainted with 
the article, nor so competent to judge of its qualities, as those who 
are accustomed to work in it; they, however, are of opinion that it is 
very good. 

No. 20, Turkey Red Yarn. The foregoing observations in refer- 
ence to the yarn, independent of the color, apply in this case. So far 
as the color could be judged of by sight, it is very good, and appa- 
rently fast. Permanency of color in this article is very important. 
At the solicitation of the manufacturer, a sample has been handed to 
a gentleman skilled in chemistry, for the purpose of having its quali- 
ties more fully tested. The result of his examination has not been 
communicated to the committee. 

No. 21, Cotton and Worsted Net Suspenders, manufactured by 
Thomas Poole. The web is exceedingly smooth and regular, and 
possesses in an unusual degree the essential qualities of strength and 
elasticity. 

No. 44, Ginghams, manufactured by Sharp, Lindsay & Haines— 
imitation of the imported Manchester gingham. An excellent and 
well-made article-—Checks, from the same, also well made and dura- 
ble; the yarn of clear dye and handsome bleach. 

No. 92, 4-4 Fancy Plaid Ginghams, manufactured by B. Sharkey, 
bear a close resemblance to the imported Earlston gingham; are 
woven with exceeding regularity, of excellent and striking style. 
These goods are superior to anything of the kind, of domestic origin, 
that has come under the notice of the committee. They are of opin- 
ion that their value and beauty would be enhanced by a harder 
finish. 

No. 152, Pantaloon Stuffs, manufactured by Joseph Ripka; al- 
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though devoid of novelty, fully sustain the excellent character that 
similar descriptions, emanating from the same source, have so long 
enjoyed. The consumption of these goods is very great; they have, 
to a considerable extent, supplanted the imported. 

No. 263, Cotton and Worsted Damask Table Covers and Curtains. 
manufactured by R. Garsed & Brother; a new article in our manu- 
factures, which promises successful competition with the imported, 
and merits a premium. 

No. 611, Fancy Cotton Hdkfs., made by James Schouler. A fair 
style of printed hdkfs., resembling the imported. 

No. 769, Cotton Lacings, manufactured by Ezra J. Cady; strong 
and well made, and, if applied to a new and useful purpose, would 
be commendable, and worthy of encouragement. 

No. —, Power Loom Ginghams and Checks, manufactured by J. 
C. Kempton. A well made and substantial article, of bright colors, 
and good patterns; meritorious on account of being woven by power 
looms. 

Of Prints, there is a rich and choice variety, manifesting great im- 
provement. From J. Dunnell & Co., Philip Allen & Son, Perkins & 
Wendell, and the Merrimack and American Works, are exhibited 
samples of excellent style, and superior execution and coloring. Your 
committee are decidedly of opinion that Perkins & Wendell are enti- 
tled to the premium for superiority of execution, particularly of the 
light ground London style, and black ground Hibernia chintz, which 
surpass any that has come within their observation. Their three 
colored stripes, and rich green ground stripes, are also very superior; 
in fact, the whole of the samples from this factory merit high com- 
mendation. 

There is a vast consumption of printed cottons, and the domestic 
article is so excellent and cheap, as almost to exclude foreign fabrics, 
which, but a few years since, furnished the whole supply. The ad- 
vancement in this branch of cotton manufactures has been great and 
rapid. 

Of Bleached Cottons, there are samples from the Union, Bartlett, 
Lonsdale, and Hamilton mills, and from Messrs. Harkness & Stead, 
which well sustain the high character this description of goods has 
acquired. The 10-4 bleached sheeting from the Phenix Company is 
of superior quality. 

There are samples of ticks from Nathaniel Clegg and Robert Whit- 
aker; plain and printed natural colored yellow nankeens, from Lons- 
dale Company; ginghams and checks from James Rowe; colored 
cambrics, canton flannels, all well manufactured. We have been so 
long familiar with excellent goods of these descriptions, that they 
have lost the attraction of novelty. 

Your committee believe that they have noticed all the articles ex- 
hibited in their department, and, in closing, would remark, that the 
exhibition of cotton goods is not very extensive, nor is it marked by 
many novelties; but there is strong evidence of a steady and certain 
advance in this branch of manufactures. In the finer and lighter fab- 
rics, as yet, little has been done; this, it is conceived, is not owing to 
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the want of skill and enterprise, but rather to the fact of much manual 
labor being required in their production, which cannot be obtained 
for so low a price as in Europe. This cause will probably retard, if 
not prevent, the growth of this description of manufactures. The 
amount of domestic cotton goods consumed in the United States is 
immense, and the importance of this branch of manufactures is im- 
measurably increased from the circumstance, that the whole of the 
raw material employed is of native growth. This will strengthen in 
union the two extremes of the country, by making their interests one. 


Letter from Dr. 4. D. Chaloner, accompanying the above Report. 


To the Judges on Cotton Goods. 

GENTLEMEN: Agreeably to your request, I have submitted the spe- 
cimens of “Turkey red yarn,” Mmerican and foreign, to the action 
of various powerful chemical agents, without entirely extracting the 
coloring matter from either. 

1. The specimen marked (A) was boiled for twenty minutes in a 
mixture of sw/phuric acid and water, two drachms (f3ij) of the acid 
to two ounces of water. 

2. The one marked B, for a similar space of time, in a strong solu- 
tion of caustic potassa, a powerful alkali. 

3. The third, marked C, was immersed in a solution of chlorine, 
which did not remove it; but when placed in chlorous acid, the ori- 
ginal red color was then, in both specimens, removed, and the yarn 
became of a lemon tint. 

Conclusion.—The American specimen stood the chemical agents 
equally well with the foreign: 

The acid solution [ A] having acted on both equally, slightly bright- 
ening it. 

The caustic potassa [B] turned doth specimens to a maroon color. 

The chlorine solution deepened the color, but the chlorous acid re- 
moved the color from doth specimens, and left the yarn of a lemon 


tint. 
The foreign specimen was furnished by Mr. D. S. Brown, and was 


remarkably fine. 

The American was taken from the inéerior of the package in the 
exhibition. 

I have been gratified by the results, as redounding to the credit of 
American manufactures; and, as the specimens have been equally 
affected, it is fair to conclude that the coloring matter is similar, and 
that a brighter color may be obtained by further experiments. 

The American yarn was made by James Wright, of Philadelphia. 

Respectfully, A. D. Cuatoner, M.D. 


Laboratory of University of Pennsylvania, Oct. 27, 1842. 


Report on Hardware and Edge Tools. 


The judges appointed to examine the hardware and cutlery, re- 
port, that they have discharged the duty assigned them. There were 
several articles on the invoice, for examination, which the committee 
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could not find; they are indicated by the omission of a ,/ to the lefi 
of the number. 

The quantity and variety of hardware and cutlery was not so great 
as the committee have seen at former exhibitions; but the specimens 
exhibited, we are assured, with but few exceptions, are but fair sam- 
ples of what the manufacturers furnish for their ordinary sales. As 
a general remark, they all deserve to be pronounced creditable to 
American skill and ingenuity, and will bear, generally, a fair compa- 
rison, in quality and price, with the imported article of the same de- 
scription. Indeed, some of the specimens—such as scythes, (an article 
of immense consumption,)—have nearly driven the imported article 
out of the market. The committee are admonished to be brief, and 
they now proceed to detail, as concisely as possible, the character of 
the articles, as per invoice. 

No. 43, a case of woven wire for paper makers, made by Joseph 
M‘Creedy, and deposited by him. This article is of excellent make, 
being of unusual fineness, containing 5184 meshes to the square inch. 
One piece of this is of extraordinary breadth, woven with great equal- 
ity, the surface even, and free from twist. The material composing 
these articles is partly American, and the maker of the articles de- 
posited assures the committee he found it, in strength and ductility, 
superior to the best imported. Paper makers who have examined 
these specimens, pronounce them unusually good. The committee 
recommend that a silver medal be awarded to the maker. 

No. 51, a lot of wood screws and rivets, made by L. Goujon & Sons, 
Philadelphia. These are a well made article, and have found gene- 
ral favor with the mechanics who have used them for several years 
past; they are superior to the best imported article of the same de- 
scription, and deserve honorable mention. 

No. 56, a case of locks, made by Conrad Liebrich, Philadelphia. 
These appear to be well made and adapted to general use, and wortliy 
the attention of the public. 

No. 60, two cards augers, made by Messrs. Birkinline & Co., Read- 
ing. They are very creditable to the makers. 

No. 67, a pair of horse cards, made by George Taber, Canton, Ohio. 
A fair article for the use intended. 

No. 80, a double barrel rifle, made by Spang & Wallace, Philadel- 
phia. This article is well made, and in all respects highly finished, 
and extremely creditable to the makers. 

No. 81, a steel box coffee mill, made by Adam Pritz, Philadelphia. 
This is a decidedly good article. 

No. 109, six scythes, made by O. Hunt & Brothers, East Douglass, 
Mass. These are well made, and worihy the attention of the trade. 
From the perfection which this branch of American industry has at- 
tained in quality and price, the foreign article is nearly excluded from 
our market. 

No. 113, a patent wrench, made by the Canton Hardware Co., 
Mass. A well made article, and adapted to ordinary use. 

No. 124, a card files and rasps, by George Machen, Philadelphia. 
The rasps are remarkably well made, and wil bear a comparison, in 
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all respects, with the best imported article. The files are good, and 
give promise that, with encouragement, the maker will soon rival the 
best specimens of European make. Considering the importance of 
this article, and the excellence of the specimens exhibited, the com- 
mittee think the maker is fairly entitled to a premium. There were 
some persons who doubted these being American make, but the com- 
mittee received satisfactory evidence that they were really made here, 

No. 135, two rifles, by Wm. Robinson, Philadelphia. These are 
also beautiful specimens of American manufactures, and refiect great 
credit upon the taste and skill of the maker. 

No. 141, five saws for cutting iron, by Jonathan Paul, Philadelphia. 
A fair article, and appear well adapted to the purpose. 

No. 165, a double barrel gun, by William Robinson, Philadelphia. 


Well made, and finished in excellent style—worthy the attention of 


the public, 

No. 181, six coffee mills, by J. Rittenhouse, Germantown. The 
committee were highly gratified with the appearance of these articles; 
considering their use, they are really a splendid article. 

No. 187, one dozen files, by ‘Thos. P. Erwin, Philadelphia. These 
are a good attempt at the manufacture of this important article—they 
are, however, not equal to No. 124. 

No, 194, a pattern card of hardware, by different makers, deposited 
by Livingston & Lyman. Beautifully finished, and highly creditable 
to the makers. 

No. 203, a card of comb plates, by Andrew Tracey, Poughkeepsie, 
N. Y. So far as the committee could judge, there is nothing very re- 
markable in these specimens. 

No. 213, a latch, by Wm. Bray, Philadelphia. Nothing superior. 

No. 225, two swords, by F. W. Widman, Philadelphia. The 
mounting creditable—the committee are not informed whether the 
blades are American manufacture. 

No. 231, machine made horse shoes, by Thomas M*Devitt, Phila- 
delphia. Well made for ordinary use. The committee are unable to 
say how they compare in use with those that are hand wrought. 

No. 243, a case of tailors’ and bankers’ shears, by R. H. Heinish, 
Newark, N. J. These are a very superior article. The committee 
think that, for ordinary use, whether the form, finish, or quality is 
considered, they cannot be surpassed. They reflect great credit on 
this branch of American industry—are worthy, in all respects, the at- 
tention of the trade for whose use they are designed—and are fully 
entitled to a premium. 

No. 247, a card brass and plated hinges, by G. W. Bradfield, Phila- 
delphia. These are very creditable to the maker—they might be im- 
proved by making the joints of some of the specimens tighter. 

No. 249, two locks, by James Bradfield, Philadelphia. A fair ar- 
ticle for ordinary use. 

No. 253, a bolt mortise lock, by Wm. Todd, Philadelphia. The 
same remarks are applicable to these. 

No. 283, a case of guns, by John Krider, Philadelphia, These are 
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splendidly made, and show the perfection which this branch of our 
manufactures has attained. 

No. 284, two cases pistols, by John Krider, Philadelphia. These 
are also highly creditable to the maker. 

No. 295, two cases pen and pocket knives, by Bradley & Beecher, 
Philadelphia. These specimens, from the quantity, variety, and 
quality exhibited, were highly gratifying to the committee. They 
are comparatively a new article to which the attention of American 
skill and industry has been directed, and though, in some particulars, 
they may lack the fine touches which the long practice and experi- 
ence of European makers enable them to impart to their finest quality 
of cutlery, these specimens give full assurance that, very soon, this 
description of cutlery will be made in all respects equal to any fur- 
nished by the most experienced and celebrated foreign manufacturers. 
The committee are assured that the article exhibited is furnished to 
the merchant at nearly one-third less than the same description of 
European goods can be imported for. The committee would not do 
justice to the makers, or their own feelings, if they did not recommend 
a silver medal to be awarded to the manufacturers. 

No. 298, six planes, by Luther Fox, Amherst, Mass. These are 
very good, and worthy the attention of the trade. 

No. 310, two cards wood furniture knobs, made by A. Robinson, 
deposited by maker. These are a good article, and merit the atten- 
tion of the trade. 

No. 324, a case of miniature knives, by Wm. R. Greble, Philadel- 
phia. These specimens are more remarkable for the patience exhib- 
ited by the maker, than for the fineness of the finish. 

No. 339, a card of tools, by H. Disston, Philadelphia. These are 
well finished specimens of what the maker can produce. 

No. 345, a variety of samples of hardware and cutlery, by “ divers 
persons.”” The specimens deposited under this number, taken as a 
whole, are the best in the exhibition. The taste and finish are excel- 
lent,and prove the makers to be among the first in their line of Ame- 
rican manufacturers. The samples of screws exhibited may be pro- 
nounced perfect—the committee have never seen any thing of the 
best European manufacture that in excellence approaches them. 
They are in all respects worthy of a premium. 

No. 345, three circular saws, by Charles Johnson, Philadelphia, de- 
posited by Curtis & Hand. These are very well made, highly credit- 
able to the maker, and sustain the reputation with the trade which 
this manufacturer has so fairly earned. 

No. 345, three bundles brass wire, by R. D. Johnson & Co., Water- 
bury, Conn., deposited by Curtis & Hand, Philadelphia. The mate- 
rial composing this wire is very good; the wire appears to be per- 
fectly round, of uniform thickness, and the surface uncommonly 
smooth—very important qualities in this article. These specimens 
are highly creditable to the makers, and well worthy the notice of the 
trade. 

No. 345, two bundles of fine iron wire, made by Rodenbaugh, Stew- 
art & Co., South Easton, Pa., deposited by Curtis & Hand; and also 
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a sample of very fine iron wire, by the same makers, deposited by 
Livingston & Lyman. These specimens are very superior articles, 
and reflect the highest credit upon the makers, especially the jinest 
wire. Both samples are round, well polished in the drawing, of uni- 
form thickness, and extremely pliable and tough. The committee 
regret that the makers have not furnished them with the character 
and make of the material of which this wire is made. Considering 
the importance of this article, and the excellence of these specimens, 
the committee think the makers at least entitled to honorable mention 
of the Institute. 

No. ——, samples brass wire, made by Benedict & Burnham, Wa- 
terbury, Conn. These will compare, in all respects, with sample No. 
345. 

No. 345, one sheet brass, made by the Wolcotteville Brass Co., Wol- 
cotteville, Ct., deposited by Curtis & Hand. The committee have no 
hesitation in pronouncing this a decidedly good article, being ductile,en- 
tirely free from scales, and of good even surface. We understand that 
this article is in high repute among our mechanics who have used it. 

No. 345, knobs, latches and castors, by Blake & Bros., New Haven, 
Ct. A well known article, and in fair repute by the trade. 

There are a variety of locks which the committee examined, but 
could not learn who are the makers or depositors. They appear to 
be simple, work smoothly, and adapted to the purposes intended. 

No. 383, seven gun locks, by Joseph Lingard, Philadelphia. These 
are well made. 

No. 411, a rat trap, of wire, by E. Oliver, Philadelphia. To be 
tested only by use. 

No. 412, a lot of machine cards, by James Smith & Co., Philadel- 
phia, appear to be well made. 

No. 414, samples of pins, by Howe Manufacturing Co., Birming- 
ham, Conn. ‘These are highly creditable to American ingenuity, 
considering that the manufacture of this article is yet in its infancy. 
They would be improved if the heads were made fuller and smoother, 
and the shanks stiffer. They are worthy of encouragement, and de- 
serve the favorable notice of the Institute. 

No. 428, a pair of pistols, by Wm. Robinson, Philadelphia. These 
are highly creditable to the maker. 

No. 482, eccentric door springs, by F. Richardson, Philadelphia. 
These deserve attention—they are beautifully made, well adapted to 
the purpose, and reflect great credit on the skill of the maker. 

No. 484, a lot of planes, by David Colton, Philadelphia. A fair 
article for ordinary use. 

No. 494, a lot of planes, by E. W. Carpenter, Philadelphia. Equal 
in quality to No. 484. 

No. 510, specimens of iron butt hinges and forks, by W. H. Carr, 
Philadelphia. The forks may be pronounced a good, serviceable ar- 
ticle—the butt hinges deserve a more particular notice. All the parts 
of this hinge are cast together, and, from the peculiar manner in which 
the joint is formed, greater strength, and, of course, durability, is im- 
parted to the article, than can be obtained by the ordinary mode of 
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constructing them. The committee are assured that, notwithstandir, 
the little experience which the manufacturers have had in makin, 
this article, that they are even now enabled to furnish an article « 
the trade which combines greater strength and durability than th 
European article, at twenty per cent. less than the best foreign article 
intended for the same use, can now be imported for. When the im 
mense importation of this article is taken into consideration, any pro. 
cess that can cheapen and improve the article ought, as we are sur 
it will, receive the encouragement of the Institute. 

No. 530, samples of machine cards, by Sellers & Pennock, Phila- 
delphia, deposited by makers. The manufactures of this old estab- 
lished house are well known and appreciated by the trade. These 
samples require no commendation. 

No. 554, four bundles annealed iron wire, assorted sizes, made by 
J. Washburn, Worcester, Mass.; deposited by Steinmetz & Justice. 
These are a well made article, possessing evenness, durability, and 
strength—important requisites in the character of the article. When 
the immense consumption of this article is considered, the Institute 
will need no argument from the committee to give to these samples 
all the credit they so justly merit. It is to be regretted that the cha- 
racter of the iron from which these specimens oi wire have been 
made, was not furnished to the Institute. 

No. 554, two rolls platers’ brass, made by Benedict & Burnham, 
Waterbury, Conn.; deposited by Steinmetz & Justice. These are in- 
deed a good article, and extremely creditable to the makers. The 
surface is very good, free from scales and other defects, of great even- 
ness, ductile and tough. 

No. —-, lever locks, by G. N. Colcord & Co., Philadelphia. These 
are good specimens of the makers’ skill, and deserving the attention 
of the trade, to whose notice they are specially commended. 

No. 599, a case of carpenters’ tools, by H. Chapin, Philadelphia. 
These are beautiful specimens of what American skill can produce, 
and deserve the very favorable notice of the Institute. 

No. 563, a double barrel gun, by Wm. Robinson, Philadelphia. 
This is another beautiful specimen of the excellence of American 
workmanship and taste. 

No. 733, smoothing irons, by Savery & Co., Philadelphia. These 
are well made, and cannot fail to command the attention of the trade. 
They are, however, but fair specimens of what the manufacturers 
furnish for their regular sales. 

No. 554, a case of four screw wrenches, by H. W. Miller, Wor- 
cester, Mass. It is difficult to conceive how a finer article of this de- 
scription of tools can be made. They are extremely creditable to the 
maker. 

No. 538, an elliptic spring, by T. Rowland & Bros., Philadelphia. 
This article is believed to be superior to any thing of the kind ever 
exhibited—it is remarkably well made and finished, and is highly 
honorable to the character of the manufacturer, and deserving honor- 
able notice from the Institute. 


No. ——, a case tailors’ shears, by Leonard & Wendt. These spe- 
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imens of American cutlery are beautifully polished, and are highly 
reditable to the maker; they, however, lack the accuracy and excel- 
ence of No. 243. 

No. 702, a card of knives and forks, by G. & D. N. Ropes, Maine. 
tis with pleasure that the committee call the attention of the Insti- 
ute to these articles. They form so important an item of our annual 
mports, that every encouragement ought to be given to establish the 
nanufacture of them at home. ‘I'hese samples are good, and will 
ear a full comparison with the same description of foreign make. 
[hey deserve at least the honorable mention of the Institute. 

No. 447, three pocket knives and one case razors, by Samuel Jack- 
on, Baltimore. These are well made articles, and evince excellent 
iaste and skill by the maker. The razors are a very close and suc- 
sessful imitation ef the same description of European make. They 
ire all, at least, entitled to the honorable mention of the Institute. 

No. 668, smoothing irons, by James C. Adams, Wilmington, Del. 
rhis article is also good, and will bear a fair comparison with No. 733. 

No. 83, a case of shuttles, by E. G. & R. O. Tripp, Trenton. Very 
well made. 

No. 746, tinned, iron, and copper rivets, by Holmes & Co., Mass. 
These are, in appearance, decidedly good, and preferred by those who 
use such articles to any of the imported; they are reputed to be tough 
and malleable. 

No. 322, seal press, by Charles Evans, Philadelphia. This is plain- 
ly, but well made, and a good article for the purposes intended. 

No. 848, rifle and pistols, by Tryon, Son & Co., Philadelphia. 
These articles are remarkably well made in every respect, and show 


the uncommon excellence to which the manufacture has attained in 


this article. 
No. 627, two cards files, re-cut by machine, by Levi Anderson, 


Philadelphia. After a careful examination, the committee could not 
but conclude these specimens to be inferior to any of the others ex- 
hibited. 

No. 759, a card dentist files, by R. T. Murphy, Philadelphia. Very 
well made, and closely approaching the best English makers. 

No, ——, a box machine made horse shoe nails, by Haywood & 
Sturdevant, Plympton, Mass. These appear to be a first rate article, 
being well formed, sound, and extremely ductile, and worthy the hon- 
orable notice of the Institute. 

No. ——, a box cut clout nails, by A. Field, Taunton, Mass, 
So far as the committee can judge, they appear to possess, in a high 
degree, the property of the wrought nail, and will doubtless be a good 
and cheap substitute for many purposes for which the wrought clout 
as been heretofore used. 

No. 845, a card brass cocks, by B. Homer, Philadelphia. These 
are highly finished specimens of the maker’s skill. 

No. 607, axes, from the Taunton Co., D. Simmons, and Green & 
Co. These are really beautiful, and highly creditable to the makers. 
rhis article our own manufacturers have brought to such perfection, 
+hat the foreign article is entirely forgotten. 
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No. 600, one card glass knobs, by A. & E. Baldwin, Philadelphia. 
These are beautiful specimens of that article, and creditable to the 
taste and skill of the makers. 

No. 457, a fire-proof lock, by James Barton, Philadelphia. This is 
a beautiful specimen of American ingenuity and skill. It appears to 
be simple and durable in its construction, not likely to become de- 
ranged, and well calculated for the purposes designed. 

No. ——, two stands door locks and knobs, by Pierpont & Hotch- 
kiss, New Haven, Conn. These locks are simple in their construc- 
tion, work smoothly, and appear to be durable. All that the com- 
mittee examined are mortise locks, and possess the peculiarity of being 
adapted either for a right or left door. The knobs are beautifully 
made of a mineral substance, and appear to possess all the elements 
of durability. The locks and knobs are worthy the special notice of 
the Institute. It ought also to be observed, that the ordinary article 
furnished by these manufacturers is fully equal to these specimens. 

In closing this report, the committee feel constrained to make one 
general remark respecting all the guns and rifles exhibited, (excepting 
No. 506,) that this branch of American industry and skill has attained 
a perfection among us, which cannot be surpassed by the best Euro- 
pean workshops. 


Report on Silk Goods. 


The committee make the following report upon the articles submit- 
ted to them: 

_ No. 24, a lot of stocks, neatly got up, and of good workmanship; 
part of them are made of American satin. Entitled to honorable 
mention. 

No. 34, two lots raw silk, reeled by Wm. Morris Davis, and enti- 
tled to honorable mention; being the only parcel brought through the 
several processes, from the worm to the hank, by the grower. 

No. 110, one card colored silk. Exhibiting every variety of color, 
tastefully arranged. 

No. 169, one case sewing silks and floss. High colors, well manu- 
factured. 

No. 192, one pair silk stockings. Handsome, very substantial, and 
creditable to the maker. 

No. 207, six cards silk buttons. Well manufactured, and entitled 
to honorable mention. 

No. 344, one card brocade buttons. Got up in handsome style. 

No. 351, three cases silk, from Mrs. H. M‘Lanahan. Deserving a 
medal. We respectfully refer to the subjoined statement, which is 
interesting; and from the knowledge we have of her exertions here- 
tofore in this branch of manufacture, we consider her entitled to great 

raise. 
. No. 351, one case silk, by Miss A. E. Storer. This appears to be the 
handsomest reeled silk exhibited, and entitled to honorable mention. 

No. 371, one case stocks. Remarkably neat, and rather superior 
workmanship; entitled to honorable mention. 
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No. 401, one piece American satin, made at Economy—the only 
piece of silk goods referred to the committee. It is creditable to the 
manufacturer, and shows a very satisfactory progress in this branch. 

No. 454, one lot silk and worsted hair seating. Believed to be the 
first of the kind exhibited; if so, entitled to a medal. 

No. 555, two pairs raw silk and cotton hose, made by a lady in her 
eightieth year, and highly creditable to her. 

The following articles being deposited too late for competition, were 
not specially referred to the committee, but they are considered as 
deserving of notice, viz.: 

A case of sewing silks, stockings, and fancy hdkfs., deposited by 
John Wiltbank. They are handsome specimens of what our country 
is capable of producing. 

A sample of well made sewing silk, manufactured at Auburn prison, 
State of New York. It is interesting, as a specimen of a new branch 
of industry in public prisons. 

Also, some superior quality of sewing silk, manufactured by the 
late Philadelphia Silk Company, the discontinuance of which may be 
considered a public loss. 


Letter of Mrs. M‘Lanahan, accompanying the foregoing Report. 
To the Judges of Silks, at the Franklin Institute Exhibition. 

GrNTLEMEN—It having been suggested to me that an outline of my 
operations in the silk business, since my commencement, might prove 
acceptable to you, I cheerfully give the following brief sketch. 

I took the building which I at present occupy as my filature, No. 
32 South Seventh street, and (with many thanks to the gentlemen 
officers of the Model Filature in Market street, who lent me their 
machinery,) commenced business in July, 1841, with a cash outlay of 
five cents. 

Having no capital to purchase cocoons, 1 began, and have contin- 
ued, thus far, to reel for the owners, either for $1 50, cash, per Ib., or 
one-third of the silk, when reeled, and pay the owners, or growers, 
$5 00 per lb. for their two-thirds, having pledged myself to keep the 
price up to them, allowing them also the bounty. 

1, however, soon found that foreign silk could be purchased for 
much less, and that the silk in my hands would not meet with ready 
sale at five dollars. In this dilemma, I conceived the plan of making 
itup into sewings, and, as | sold that, pay over to the owners their 
dues. This plan has operated, thus far, well, and (with but one ex- 
ception) satisfactorily. 

In the above manner I have, since my commencement, reeled 365 
lbs.; made of sewings for myself and to order, 204 Ibs. 09 0z.; sold of 
sewings, from the single skain to the pound, to the amount of $784.76. 


Have reeled for different persons, - - 72 \bs. 
Residents in Philadelphia city, 15 
“6 Philadelphia county, 3 
Chester « 14 
Lancaster ‘“ 
Montgomery « 


Franklin Institute. 


Residents in Delaware county, - - - = 4\bs.. 
‘“ Bucks “ - - - 6 
“ Northampton “~— - - i ts 
“ Columbia ‘“ - - - 2 
és Lycoming eer aU: bal ae ee 
“ Northumberl’d « - - - 1 
“ New Jersey, - enue - wang 
“ Delaware, - - - - - l 
“ Baltimore, Md. - - -  . 
6 Washington, D.C. - - - 1 
“s Mobile, Ala. - - . - af 
“ Port Gibson, Miss, - - : 1 


1 have now consignments on hand from Enfield, N. C.; Fredericks- 
burg, Va.; Bucks co., Chester co., Northampton co., Lycoming co., 
Lancaster, and Bristol, Pa.; and from Bolingbroke, Ga. 

I have now deposited at the Franklin Institute exhibition, 44 lbs. 6 
oz. of reeled silk, and upwards of 30 Ibs. sewings. 

Very respectfully, H. M‘Lananay. 


P. S.—I forgot to mention that my sewings are mostly made for 
fringes, and, consequently, are rather coarser than for sewing—my 
customers being principally among the fringe makers. Not a skain 
of it, however, has been made for exhibition, but is what I had on 
hand, together with twelve pounds of it, made to order for Miss E. 
Price, of West Chester. 


Report on Models and Machinery. 


The Committee of Judges upon Models and Machinery having at- 
tended to the duties assigned to them, report, that the display of ma- 
chinery, &c., is much inferior to that of the last exhibition, and that 
the workmanship, generally, is of a character which indicates a |am- 
entable want of pride, and a great deficiency of enterprise and proper 
spirit, among the class of machinists. Were an opinion of the state 
of this branch of the arts to be formed from a comparison between 
the last and the present exhibition, it would appear that, in place of 
advancing, it is actually retrograding. This is a humiliating reflec- 
tion; and we do hope that, at a future exhibition, our mechanics, 
whose skill cannot be doubted, will show a more praiseworthy pride 
in their art, and will prove that the spirit of generous emulation is not 
yet extinct. 

No. 6, is a neat model of a row-boat, or yawl, of graceful propor- 
tions and good workmanship, by H. E. Chevens. 

No. 10, lathe heads and slide rest, made by H.C. Blumner. 0! 
ordinary workmanship and finish. 

Nos. 19, 33, 214, and 413; models of stationary steam engines, by 
various makers, which do not require a special notice. 

No. 71, a lathe head with the gearing arranged inside of the pul- 
leys—a compact and neat arrangement, by which the gearing is eflec- 
tually protected from dirt, &. Made by Wm. H. Howard. 
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No. 83, case of neatly finished shuttles, by E. G. & R. O. Trip, Tren- 
ton, N. J. 

No. 99, cloth shearing machine, by Parsons & Wilder, Hoosock 
Falls, N.Y. This machine exhibits an important improvement in the 
manner of adjusting the distance of the cloth from the shears; this 
contrivance is simple, and renders the operation of adjustment easy 
and expeditious. The committee think the invention meritorious, 
and recommend that a certificate of honorable mention be given to 
the inventor. 

No. 146, a neatly made model of Richardson’s hydraulic engine, 
accompanied by an elaborate and well executed drawing, in isomet- 
rical perspective, of the application of this machine in Mr. Mayland’s 
snuff factory. Mr. J. Kutts, architect, is the artist. 

No. 174, Fairbank’s scales. Similar scales from the same makers 
have been reported upon at former exhibitions, and are so well known 
as to need no further notice. 

No. 175, model of an important improvement in wool carding ma- 
chines. ‘The “breast’’ is dispensed with, and the feeding roller placed 
close to the large cylinder. A plate, or bar, supported on the frame 
of the machine, (so as to be adjustable,) extends from side to side in 
the angle formed by the feed roller and large cylinder, and serves to 
“break”? and distribute the wool. The bar and its application are 
the basis of a patent. It appears from the certificates of well known 
manufacturers, that, by means of this improvement, the wool is dis- 
tributed more equally, and mixtures more perfectly made, and that 
the quality of the cloth is improved. It has the merit of being very 
simple, not costly, and can easily be adapted to machines already in 
use. The committee think the improvement important, and deserving 
of at least a certificate of honorable mention. 

No. 183, lathe and slide rest, by Charles L. Orum. The workman- 
ship, especially of the slide rest, is quite equal, if not superior, to any 
of the kind in the room, but is not as well finished as lathe work in 
the last exhibition. 

No. 206, improved lathe swivel, by W. C. Grimes. This arrange- 
ment would answer very well for small lathes, but is not applicable 
to heavy work. In many cases, doubtless, it would be exceedingly 
convenient. 

No. 251, hollow mandrel, for turning broom handles, &c. The 
patent of Mr. Gregg is for the manner of making the cutters, so that 
they may be easily ground, and for the adjusting plates. The ma- 
chine is well adapted to the purpose for which it was designed, and 
appears to do its work very effectually. 

No. 252, model of a locomotive. ‘The workmanship indicates con- 
siderable skill, but the proportions are not correct. 

No. 278, model of a stone-cutting machine. The committee do not 
know what has been done at the eastward, where machines for this 
purpose are in operation, and therefore they would suggest that this 
model be submitted to the Committee on Science and the Arts. 

‘ No. 314, a model of a hose carriage, of beautiful workmanship and 
nish. 


44 Franklin Institute. 


No. 315, a complete working model of a fire engine, by the same 
maker, Master T. Mason. The workmanship very perfect, and very 
highly creditable to the maker’s skill and taste. The committee think 
the maker deserving of a certificate of honorable mention. 

No. 322, copying press and seal press, by Charles Evans. They 
appear to be good, serviceable machines. The seal press is extremely 
simple, and can be made at little cost. 

0. 326, a very neat model of a full rigged brig—a piece of work. 
manship highly creditable to the maker, J. W. Dixon. 

No. 337, model of a horizontal steam engine, which, when propor- 
tion and workmanship are both considered, is the best miniature steam 
engine in the room. 

No. 338,a well made model of a three ply carpet loom, made by J. 
Scott. If there is any claim to novelty in this machine, it should be 
referred to the Committee on Science and the Arts. 

No. 352, a very well made model of a compound capstan, by R. 
C. Taylor. The committee suggest that this be submitted to the Com- 
mittee on Science and the Arts, as they are not competent to speak of 
its merits without further investigation. 

No. 380, mortising and tenoning machine, made and invented by 
John M‘Clintic. The arrangement of the machine is good, and it 
works with accuracy and rapidity. It is well worthy of the attention 
of carpenters and joiners, and cannot fail to be exceedingly useful. 

No. 385, neat model of cast iron roofing. 

No. 442, gas meters of neat appearance and good workmanship, by 
Colton & Code. 

No. 456, shuttles, of excellent quality and good finish, made by Ellis 
Jackson. 

No. 481, cutting and dividing engine, unfinished. We believe there 
is no claim for novelty. 

No. 511, several slide rests, made by J. H. Schraeder. A very good 
Xrticle, but not highly finished; better have been exhibited at previous 
exhibitions. 

The committee desire to notice the stocking weaving machine de- 
posited by John O. Bradford & Co., although it is not on their list. 
This is an exceedingly ingenious machine, of simple construction, for 
the purpose of weaving stockings, hose, &c., by power. It is stated 
that one of these machines wili do as much work as three hand ma- 
chines, and that one person can attend to three or four—a very great 
saving of labor results. It has been at work during the exhibition, 
and performs well—samples of its production were shown, which 
were of excelient quality. This machine was not deposited suffi- 
ciently early to compete for a premium, but the judges recommend it 
strongly to the attention of the Committee on Premiums and Exhibi- 
tions, and think it worthy of very favorable notice. 

Mr. Calderhead’s Carpet Loom.—This machine is the result of the 
ingenuity and persevering industry of a worthy mechanic, who, under 
very unfavorable circumstances, has struggled through many difficul- 
ties, and produced a machine which, when compared with others for 
the same purpose, is remarkable for its simplicity. The Committee 
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of Science and the Arts have already reported favorably upon it, and 
have recommended the award of the Scott’s legacy premium. This 
committee would recommend that such further favorable notice of 
this useful invention be made, as may not be inconsistent with the 
regulations. 

A machine by which the blind are enabled to print for themselves, 
and thus record their own thoughts, is worthy of especial notice and 
the warmest commendation. For this simple and ingenious machine 
we are indebted to Mr. Eisenbrant, of Baltimore. The committee 
noticed with much pleasure this instrument, which will contribute so 
much to the enjoyment of those who have been deprived of sight; 
and they regret that the rules of the exhibition prevent them from 
recommending such an award as the inventor merits. 


Report on Stoves and Grates. 


The judges of stoves and grates respectfully report, that the extent 
of the display is such as to inanifest a spirit of enterprise and active 
competition in this department of manufactures. The variety of 
cooking stoves is very great, and, as must be expected when inge- 
nuity is taxed for the production of something new, some of its fruits 
are of a retrograde character in respect to practical usefulness. 

Competition in business, and improvements in the art of iron found- 
ing, have very much diminished the cost and increased the beauty of 
stove castings; but it is the opinion of the committee, that, in point of 
usefulness and durability, none of the cooking stoves now exhibited 
are superior to some which have received premiums on former occa- 
sions. 

To none, therefore, can a premium be properly awarded; but hon- 
orable mention is due to No. 261, a cooking stove by J. Estlin— 
No. 438, a salamander, with a very convenient appendage for heat- 
ing sad-irons—several stoves numbered 487, all of which possess 
the merit of new and ingenious contrivance, for facilitating their use, 
or lessening the usual annoyance from the fumes of savory viands— 
and to a portable boiler and furnace bearing the same number, (487,) 
which is simple and well contrived. Among the ranges are several 
which were approved at the last exhibition, and, so far as the com- 
mittee can learn, have lost nothing of the good opinion then enter- 
tained, by two years’ trial. Range No. 42 is new in some respects, 
and possesses merits which, it is believed, entitle it to the silver medal 
of the Institute. No. 495 deserves honorable mention, and No. 667 
is entitled to a similar distinction. 

The parlor and hall stoves are numerous and various in pattern 
and finish; those most worthy of notice, for tasteful proportions and 
good finish, are Nos. 246, 408, and 420. 

Several stoves were entered too late for competition, some of which 
deserve a passing notice. The air-tight wood stove, No. 524, is neat 
in its appearance, and affirmed to be very economical in its consump- 
tion of fuel. 

The self-regulating coal stove for parlors, No. ——, is of a remark- 
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- chaste and neat form, and is said to be unequalled in economy 
of fuel, cleanliness, and comfort. 

A radiator stove, No. 541, also entered too late, deserves commend- 
ation for good finish and workmanship. 


Report on Musical Instruments. 


The members of the Committee on Musical Instruments, who ac- 
cepted the appointment, were Messrs. Kane, Mickley, Peale, R. Pat- 
terson, and Ch. Fry. They have had numerous meetings, have sub- 
jected all the instruments to full examination and trial, and have 
sought, by exact and carefully repeated comparisons, to determine 
the relative merits of such as they judged to be in competition. The 
conclusions of the committee, they have instructed their chairman to 
present in the following terms. 

The exhibition of pianos was in a high degree creditable. They 
were, all of them, well made instruments; and the quality of their 
tone was such, with scarcely an exception, as would attract for them 
the favorable regard of connoisseurs. On a comparison of average 
character with those presented at the two last exhibitions, it may be 
affirmed with safety that there has been a decided general improve- 
ment in this elegant and difficult department of the arts. The com- 
mittee noticed instruments from the manufactories of Messrs. Reich- 
enbach, of Philadelphia, No. 276,—Gale, of New York, No. 521,— 
C. Meyer, of Philadelphia, Nos. 282 and 246,—and the Philadelphia 
Manufacturing Co., No. 123, as particularly deserving of praise; and 
in omitting to recommend the grant of the Institute’s medal to either 
of these candidates, they mean only to imply a want of such a marked 
superiority of these over other instruments of recognized excellence, 
as should claim for them such high and special distinction. 

The committee also inspected, with much interest and pleasure, the 
wind instruments which are in the exhibition. They mention, as the 
two best, an eight keyed flute, by Mr. Weygandt, and one by Mr. 
Pfaff, of eight keys; the latter remarkable for the sweetness and 
truth of its upper notes—the former for its fulness and richness in the 
middle and lower parts of the scale, and for its superior strength of 
tone. Both are instruments of the highest excellence, and invite spe- 
cial mention on the part of the general committee. 


Report on Books und Stationery. 


The Committee on Books and Stationery beg leave to report, that 
they have examined most of the articles on List No. 15. 
No. 4, ink from Mr. Brooke. 
“ 163, “ Mr. Bussier. 
“ 201, “ Mr. Rand. 
“ 286, ‘“ Mr. Hoover. 
Part of “ 485, Hogan & Thompson. 
The black inks of these makers have been tried, and no marked 
difference was discovered between them; they all flow freely, and are 
of a good and permanent color. 
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The red ink of Hogan & Thompson was of a more permanent and 
decided color than that of Mr. Hoover, and would be preferred. 

Nos. 155, marble ink-stand—191, two books—and 150, a paper 
weight, were not examined. 

No. 433, two Bible biographies, filled with wood-cuts, poorly en- 
graved and worse printed; the exterior covered with gold leaf, laid 
on without taste or skill. 

No. 52, muslin binding, from Bradley, Boston. Nothing particular 
to recommend it; such work is done here every day. 

No. 78, case of binding from Gihon & Co.; want of taste in the de- 
signs, and of neatness in the execution. 

No. 157, binding from Carle; designed with taste, and executed 
with skill. 

No. 455, bonnet boards, partly made of hay, soft and spongy, but 
designed to selllow. Also,a beautiful specimen of cloth paper, hand- 
somely glazed, and strong. 

No. 391, Robinson’s Eagle writing paper. An article well known 
in the market as among the best—a hand-made paper. Its firmness 
and solidity enables it to hold its place with many, against the reduced 
price of machine papers. 

No. 163, lot of paper from Magarge’s. 

Among the cap, writing, and various letter and note papers, Jes- 
sup’s may be mentioned as the best—an evidence of improvement is 
discernible. : 

Some heavy copperplate paper, from Tileston & Hollingsworth, 
was examined, and certificates from those who have used it, read. 
There is no longer any occasion to import it (as has been the neces- 
sity) from London and Paris: as good an article can now be fur- 
nished, and at a much less price. Especial notice should be taken of 
this, as an improvement within the last few months. 

Hubbard’s large writing papers, made by machine; beautiful and 
improved—a better article, and at a lower price, than has heretofore 
been presented. The colored papers trom the same manufacturer are 
entitled to special notice, and more particularly that for lining books, 
intended to supersede the stained paper, and costing much less. 

No, 103. The printing papers from Tileston & Hollingsworth, as 
also some from Butler, are worthy of special notice, as exhibiting a 
great improvement in the manufacture, and a reduction in the cost. 

The committee embrace this opportunity to congratulate the coun- 
try on the great improvement that has taken place in the manufacture 
of paper, and reduction in its cost. Itis but a short time since our 
whole supply of certain fancy, and better kinds of staple, paper, 
was produced abroad—now, all kinds are made here, equal to im- 
ported, and at a less cost. 

No. 1, the specimen of types from Johnson & Smith, embrace a 
greater variety than that from Bruce. The energy and taste of Mr. 
Johnson are evinced in the novelties constantly added to his office, 
and the beauty and durability of his types. 

No. 218, five blank books, from Leitch. These are good specimens 
of work in the ruling and binding. 
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No. 381, lot of books, bound by Gaskill; among which are some 
fine specimens of work, having reference not only to taste in the ar- 
rangement of tools and design, but in the forwarding, embracing 
flexible backs, good sewing, &c. The inlaid work is exceedingly 
neat and elaborate. 

No. 435, lot of books, from Lippincott & Co. Some blank books, 
prepared for ordinary sales and orders, are good specimens of work— 
the ruling well done, and the exterior of an ordered book neatly and 
tastefully finished. Some specimens of a prayer book, very neatly 
bound. An exceedingly neat and well executed edition of Byron is 
exhibited; it is a commendable specimen of a book—paper, press 
work, stereotyping, and binding. In relation to this volume, especial! 
notice should be taken of the stereotyping, which was done by Mr. 
Fagan; for so small a type, it is well executed, distinct, neat, and 
tasteful. Some specimens of extra binding display great skil! in exe- 
cution, with taste in design. 

No. 485, blank books from Hogan & Thompson. Superior work; 
the sewing is especially worthy of note; the backs are flexible, and 
open well. 

Steel pens, in great variety, and well made; wafers, a superior ar- 
ticle ; sealing wax, in great variety, and of various qualities. The 
improvement in these articles is striking, and worthy of note. 

No. 285, books from Carey & Hart. The Gift, for 1843, is Ameri- 
can in every respect—pictures, engravings, printing, paper, binding, 
&c.; and as aspecimen of superior American work, stands prominent, 
if not superior to any thing else exhibited as a book embracing every 
thing connected with it. 

The Poets of America—a beautiful specimen of book making. This 
white calf binding is highly creditable to Mr. Moore, who is pre-emi- 
nent in such work, 


Report on Chemicals. 


The Committee on Chemicals report, that the articles submitted | 
their inspection evince a general excellence, which is in the highest 
degree creditable to the gentlemen concerned in their manufacture. 

No. 18. Messrs. Harrison & Brothers exhibit an excellent lot, t! 
greater part of which belongs to the committee on colors. The ace- 
tate of lead, from these gentlemen, is of exceeding purity and beauty. 

No. 279, an excellent lot of preparations from Campbell Moffat, 1: 
inferior in beauty to those exhibited by the same young gentleman 4 
the last exhibition. 

No. 297. Messrs. Carter & Scattergood exhibit principally colors, 
which properly fall under the attention of another committee; yet this 
committee cannot pass, without approving notice, the excellent article 
of Prussian blue, which is superior to anything which they have here- 
tofore seen of American manufacture, and which they therefore re- 
commend to the Committee on Premiums, for a certificate of honora- 
ble mention. 

No. 407. Farr, Powers & Weightman exhibit a number of chemi- 
cal preparations, all of exceeding beauty and excellence. The high 
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reputation of these gentlemen must be even increased by the skill and 
care exhibited in their preparations. 

No. 464. Wetherill & Brothers have added much to the beauty and 
interest of the exhibition, by their display of crystals of sulphate of 
iron, nitre, and oxalate of ammonia, and especially by their specimen 
of corrosive sublimate shown, as obtained upon the lid of the crystal- 
izing apparatus. The other preparations of these gentlemen are, as 
usual, excellent. 

No. 323. Mr. Muzzey, agent of the New England Glass Company, 
exhibits a lot of glass for chemical purposes, which well merits atten- 
tion from the convenience of form and excellence of manufacture. 
Its best qualities can only be tested by long use, but your committee 
strongly recommend it to all who require glassware likely to with- 
stand the action of high and sudden heats, as well as of acids. 

No. 168, a beautiful specimen of pure bone glue, from Mr. 
Gschwend. 

No. 296, American salt, an article excellently fitted for table use, 
and equal to any imported. 

Nos. 56 and 463, specimens of candles manufactured from lard, to- 
gether with the oil obtained in the process, from Mr. Zeitler, and 
Messrs. Willis, Martin & Co. Both these articles are highly credita- 
ble to the manufacturers, and assume a higher interest from the im- 
portance of this branch of industry. 

Nos. 242, 343, and 490, lots of perfumery, soaps, &c., from three 
different manufacturers—Mr. Roussel, Mr. Glenn, and Mr. Dingle. 
Your committee do not feel competent to develope the various merits 
of these articles; but if any judgment may be formed from the appro- 
bation of the ladies who visited the exhibition, their merits fully sus- 
tain the reputation of their manufacturers. The preparations of Mr. 
Roussel, in particular, evince a knowledge of chemical phenomena, 
and a nicety of manipulation, due to a strict education in the labora- 
tory. 

Upon a farther consideration, the Committee on Chemicals beg 
leave respectfully to recommend the following certificates of honora- 
ble mention: 

No. 297, Carter & Scattergood, for their exceedingly beautiful spe- 
cinen of Prussian blue. 

Nos. 406 and 407, Farr, Powers & Weightman, for the general ex- 
cellence and neatness of their preparations. 

No. 242, Eugene Roussel, for his display of soaps, perfumery, cos- 
metics, &c.; the articles exhibiting a very decided superiority over 
any others which your committee has seen manufactured in this 
country. 


Report on Philosophical Apparatus. 


The Committee on the Philosophical Instruments at the exhibition, 
present the following report upon them, in the order in which they 
were enumerated in the catalogue. 

No. 7, east and west compass. This instrument, the invention of 
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M. S. Bassett, differs from the ordinary compass, in the substitution 
of a horse-shoe magnet for the straight needle. In both cases, the line 
joining the poles of the magnet is in the magnetic meridian, so that, 
notwithstanding its name, the new instrument is as much a north and 
south compass as the old one. It is susceptible, however, of being so 
employed as to exhibit the effects of local attraction, and on this ac- 
count it formerly received a favorable notice from the Institute, and 
the award of a Scott’s legacy premium. For the purposes of an ordi- 
nary compass, the committee do not think it possesses the advantages 
imagined by the inventor. 

No. 13, electrotype medals, executed by Messrs. E. Parrish and R. 
Justice. There are five frames of these medals, presenting interesting 
specimens of this new and curious art. 

No. 78, ear trumpet, by Dr. Young. This instrument is placed on 
a table,and the pavilion of the trumpet is turned toward the speaker, 


while the end of a flexible tube, attached to the other extremity of 


the trumpet, is held to the earof the hearer. It is a European inven- 
tion, and has been advantageously used, in this country, for some 
years. 

No. 97, pulse-glasses, very well executed, by Mr. Heidrich. The 
pulse-glass is a well known instrument, used to show that, in a vessel 
freed from air, spirit of wine will boil at the temperature of the hand. 

No. 98, frame of slides for the magic lantern. These slides appear 
to the committee to be as well executed as any that they have seen 
imported from Europe. 

No. 129, Atwood machine, made by Dr. Wilson H. Pile. This in- 
strument, so important for illustrating the laws of motion, is very well 
constructed, but has nothing novel about it, except an arrangement 
for marking the time elapsed during the motion, by striking the sec- 
onds on a bell. 4 

No. 209, gold watch; movement (except the chain) made. by Sam! 
Bland—case by Wm. Warner & Co.—dial by 8. Mullen. It is a lever 
watch, and is, in all respects, a most creditable piece of workmanship 

No. 210, case of watch dials, by Wim. J. Muilen, executed with his 
usual well known skill and taste. 

No. 228, spirit lamp, made by J. Bishop, on the plan of Berzelius, 
and well executed. 

No. 224, theodolite, made by Edmund Draper. This useful instru- 
ment presents a specimen of excellent work, and is of the most ap- 
proved construction. The verniers are supported on a hinge, so as to 
rest on the graduated limb with little force, and to move over it with 
little friction, and thus to prevent the abrasion which is often ob- 
served. 

No. 256, philosophical apparatus, made by James P. Duffey. The 
instruments are principally electro-magnetic, and are exceedingly well 
executed. The committee think them worthy of an honorable men- 
tion. 


No. 275, philosophical apparatus, by James Duffey, Jr. Some of 


these instruments are of the same class as the above; but among them 
the committee observed, with satisfaction, an ingenious and instruc- 
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tive combination of the elementary machines, which they think may 
justly claim an honorable mention. 

No. 356, clock of a new construction, by A. D. Crane. The regu- 
lating power of this curious clock is neither a pendulum, nor a bal- 
ance; but a globe of brass is hung to the end of a long flat steel wire, 
which, being twisted round in one direction, is untwisted by the weight 
of the globe and its own elasticity, and wound round in the opposite 
direction, and so on alternately. At each of these movements, an ap- 
pendage at the upper end of the wire acts upon an escapement of a 
peculiar construction, sv arranged as to be nearly frictionless, but of 
which it would be difficult to give an intelligible description in this 
report. Although this revolving pendulum is no longer than that of 
an ordinary mantel clock, each revolution of the globe occupies half 
a minute; so that the movement of the clock may be maintained for 
a much longer time than in those in which the escapement is acted 
upon every second or half second. Accordingly, the ciock sent to the 
exhibition is said to be capable of going an entire year, without re- 
quiring to be wound up. The committee look upon this as a new 
and interesting instrument, and recommend it as worthy of the award 
of a silver medal. 

No. 400, type metal castings, by J. Creswell. These are castings 
from medals, made in sand, and are so sharp and smooth as to rival 
copies made by the electrotype process. 

No. 517, occultator, by Thomas Hill. This ingenious instrument 
is constructed for the purpose of determining, without calculation, and 
bya rapid process, the circumstances of the occultation of stars by the 
moon, with sufficient accuracy to serve as a guide to the astronomical 
observer. It has already received a favorable report from a com- 
mittee of the Institute, and it is certainly worthy of an honorable 
mention. 

No. 519, electro-magnetic apparatus, by James Bingham. These 
instruments compare most favorably with those of the same kind al- 
ready mentioned, and are equally worthy of an honorable mention. 

No. 857, spectacles, by H. M. Pain & Co., Leicester, Mass. The 
glasses, which are ground by the manufacturers, are of the kind re- 
commended by Dr. Wollaston, and which he called periscopic—that 
is, they are of the concavo-convex, or meniscus form, according as 
they are intended for near-sighted or far-sighted persons. The man- 
ufacturers claim that the lenses are truly parabolic. They appear to 
be perfectly well made, and the committee think them worthy of an 
honorable mention. 

No. 872, transit or meridian circle, made by Wm. J. Young. This 
remarkable instrument is a most successful example of the highest 
class of mechanical skill. It is an exact copy of a meridian circle 
made by Ertel & Sons, at Munich, and now at the High School Ob- 
servatory in Philadelphia. A description of it cannot be introduced 
into this report; but the committee have pleasure in expressing their 
belief that it is the most perfect, as well as the most difficult, work of 
he kind ever executed in this country, and, as such, they recommend 
that it have the award of a silver medal. 
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The committee conclude their report by stating that many other 
excellent articles of philosophical apparatus attracted their attention, 
but that they were brought to the exhibition at so late a period as to 
be excluded by the rules from becoming the subjects of a report. 


Practical & Theoretical Mechanics & Chemistry. 


2 Plan for the more speedy and effectual Extinction of Fires, espe- 
cially in Dock-yards, and other Public Establishments. By D. 
J. Murpuy, Holborn.* 


The security of Her Majesty’s dock-yards, on which so intimately 
depends the efficiency of our national bulwark—the British navy—is 
an object of such deep and vital interest, that any plan which may tend 
to effect so important a purpose, must be received with approbation, 
both by the government and the country. The principal, if not the 
only, means by which that security can be endangered, arises from 
the calamity of a fire occurring in any of our great naval arsenals, 
which may originate, either from accident, including spontaneous 
combustion, or from design. Due caution and vigilance will, in a 
great measure, if not entirely, prevent the latter cause; but the former 
source of such an evil cannot always be guarded against, as was fully 
evinced by the late fire which occurred in the dock-yard at Devonport, 
and the still more recent one in the armory of the Tower. 

As it is, therefore, evident that the calamity of fire cannot always 
be prevented from occurring by the greatest care and caution, the 
next best mode of security is, to be enabled to diminish its injurious 
effects in the shortest time possible, by checking its ravages in the 
most effectual manner. The most general, in fact, almost the only, 
agent employed to accomplish this purpose, is water, discharged from 
fire engines. Now, water is, in a great proportion, composed of oxy- 
gen, the chief nourisher of flame, and, therefore, it has seldom the de- 
sired effect, except it be discharged in sufficient quantities, so as to act 
by its weight and volume, and thus to stifle, or smother, as it were, 
the flame. Thrown in small quantities, which must always be the 
case when discharged from fire engines, and when the flame has 
reached a considerable height, the water only supplies fuel to the 
flame,t or else is rarefied into steam from the great heat that arises. 
Even when discharged in sufficient quantities, so as to reach the 
source of the flame, its effects are only temporary, and it does not 


* Communicated by J. Tyier, Jr., Esq. 
¢ This view, that water is decomposed when thrown uyon a fire, we conceive to be erro 
neous, but retain the author's worde.—Com. Pun. 
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prevent the burning material from catching the flame again, when the 
extreme heat has dissipated, or dried up the moisture. Without the 
necessity of adducing as an instance the late great fire at Hamburgh, 
all experience confirms the fact that pure water is either an inefficient, 
or only an inadequate agent for subduing the ravages of an extensive 
fire, Within a certain limited period. 

Next, if we look to the origin and course of fires in general, we find 
that at first they make little progress in most substances. Wood, or 
timber, except in some peculiar circumstances, is the chief article on 
which they operate, and even with this, unless accompanied by flame, 
their advance is slow. It is the blaze, or flame, which arises, that 
always extends the fire, and commits the greatest ravages; and if the 
former can be speedily extinguished, the latter will expire of course. 
Yet the means for effecting this very important object are simple and 
efficacious, and it only surprises how long they escaped the researches 
of scientific men. ‘The story of Columbus and the egg may well ap- 
ply in this case, as being another apt illustration how easily the cause 
is overlooked, and simple means are neglected in seeking for a reme- 
dy. Hence the multitude of plans for fire-escapes, and other modes 
of diminishing the dangers and lessening the calamities arising from 
the frequency of fires. 

The process now proposed for extinguishing fires speedily, is sim- 
ple and effectual, and does not much interfere with the machinery 
employed at present. It is merely saturating the water discharged 
from the fire engines with a certain proportion of the chloride of so- 
dium, or muriate of soda, (common salt,) and potash, both cheap arti- 
cles; and indeed the former alone will be found quite effectual in all 
ordinary cases. The proportion of these ingredients to be employed 
may vary from one-tenth to one-thirtieth of the weight of water so 
discharged, of which it will be found that a considerably less quantity 
will be required from being so saturated. In low elevations, and 
when the flame has not reached a great height, the stronger impreg- 
nation may be used with advantage; but where the flame has arrived 
ata considerable elevation, the weaker impregnation can only be em- 
ployed, arising from the greater resistance of the air, the increased 
weight of the materials, and the augmented difficulty of passing 
through the valves of the fire engine; though, even then, the stronger 
impregnation can be successfully discharged to attack the flame at its 
base, or root, which is perhaps the best course to pursue in all cases. 
A fireman in his ordinary dress, and only simply armed with an elas- 
tic tube conveying this stronger impregnation, may boldly and se- 
curely face the strongest and fiercest flame, and make himself a 


passage through it, by commencing, cautiously at first, to discharge 
5* 
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the impregnation on each side of him, for, where it falls, it not only 
subdues the flame, but, by leaving a coating of the materials, it pre- 
vents the flame from readily catching again the substance on which 
it previously fed; the result being, that the muriatic acid of the salt 
becomes volatilized and flies off,* while the soda, which is indestruct- 
ible, is converted into a glaze on the surface. The root, or base, of 
the flame, is, therefore, the point to which the force, power, and efli- 
cacy of the impregnation, ought always to be directed. 

This impregnation, it is to be observed, can be so managed, by the 
addition of other ingredients, when found necessary, or where the 
expense is disregarded, such as the diluted mineral acids and their 
salts, as to produce a temperature approaching, and even considerably 
below, the freezing point on Fahrenheit’s scale, and yet preserve its 
fluidity; for it is by its chemical combination it acts against the flame, 
and also in serving to reduce the temperature of the surrounding 
heated atmosphere. The effect of several engines acting at the same 
time by the weaker and stronger impregnations, must be all-power- 
ful, as may be easily conceived ; and no fire, whatever degree of head 
it may have previously attained, can resist the power and efficacy of 
this impregnation for any period exceeding half an hour, though the 
fire at the Devonport dock-yard continued to rage for more than six 
hours. Even water saturated with fine clay, slacked lime, finely 
powdered chalk, &c. &c., all cheap articles, and slow conductors of 
heat, may be employed with great advantage on flames of low eleva- 
tion; for it is desired to impress the idea that water alone is used as 
the medium for conveying these substances, as well as the others, to 
the body of the flame, or rather to its source, such as the body on 
which it feeds. Let this be completely coated with those ingredients. 
for the water will be quickly evaporated by the intense heat; and th 
effect produced, namely, the extinction of the fire, will be the imme- 
diate and necessary consequence. 

The security which this plan affords for the protection of Her Ma- 
jesty’s dock-yards from the extension of a fire occurring there, is cer- 
tain and infallible; because, in this case, the stronger impregnation 
can be employed without any difficulty, together with such additional! 
ingredients as must make it all-powerful, and because the necessity o! 
using fire engines can, in a great measure, if not entirely, be dispensed 
with. To accomplish this object, it will be necessary to construct an 
elevated and covered tank, in any central and convenient part of the 
dock-yard, which tank may be about 60 feet long, 30 wide, and 5 
deep, which will contain about 250 tons of the impregnated water, or 


* Common salt is not decomposed by heat, as is here supposed, but actually volatilizes 
without decomposition.—Com. Pus. 
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about 9000 cubical feet; and, as each cubical foot weighs 62 lbs.,” it 
will contain 558,000 Ibs., or about 55,800 imperial gallons, each gal- 
lon weighing 10 Ibs, This quantity is fully more than sufficient to 
extinguish any fire, even if it raged to the extent of the late one at 
the Devonport dock-yard, because the effect of the impregnated water 
is more powerful and more instantaneous, in a considerable degree, 
than water in its pure state. The elevation at which the tank should 
be constructed may be thirty feet, or about two-thirds of the height to 
which a first rate ship of war on the stocks may reach. Now, for the 
purpose of conveying the impregnation directly to the body of the 
fire, it will be necessary to provide elastic tubes of a greater diameter 
than those at present attached to fire engines, and to have them pre- 
viously prepared to screw on a certain number of stop-cocks at all 
sides of the tank, near its bottom, by which the impregnation can be 
brought to bear at once on the fire, and, of course, will command and 
extinguish all within the range of, and below, this elevation; and the 
force and weight of the body of the impregnated water, at its source 
in the tank, will raise it toa higher elevation if the fire originate 
above this level, or a very small force only will be necessary to be 
employed to give the due elevation above the level of the bottom of 
the tank. To preserve the impregnation in all its parts, and at all 
times, duly saturated, it will be necessary to have three or more small 
vanes, with short sails attached, like the arms of a windmill, to be 
operated upon by the wind, and projecting from the top of the tank, 
soas to give motion to a certain number of horizontal paddles, ex- 
tending to near its bottom, by which the impregnated water will be 
preserved constantly in a due state of preparation for use. The same 
course as here detailed may be pursued for the extinction of fires in, 
and preservation of, all the other public establishments. 

With fires originating in private houses, manufactories, &c., the 
means of preparation and security cannot be so easily provided or 
adopted, and, of course, their more speedy and effectual extinction 
must arise from the efficacy of the impregnated water when discharged 
from fire engines; and, in this case, it will be necessary to provide, 
and to have each engine accompanied by, a tender on wheels, and the 
larger the better, in which the prepared ingredients can be kept in a 
due state of agitation by any motive power, or such as the engine 
itself is worked with, and through which the water must pass from 
the source of supply to the engine, by which means it will take with 
ita certain proportion of the ingredients so dissolved and diffused. 
The tender attached may be 8 feet long, 4 wide, and 4 high, and will 


* This number is nearly the weight of a cubic foot of water without the salt, but the error 
is unimportant.—Com. Pus. 
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contain 128 cubical feet of the impregnated water, or 34 tons, or about 
800 gallons,—a quantity almost certain of extinguishing the ordinary 
range of fires; for it is scarcely necessary to observe that a smaller 
quantity of water will be required when so impregnated, than in the 
usual course pursued at present. A very few tons will then be suffi- 
cient to extinguish, in a short time, the most intense and extensive 
fires; whereas, according to the present mode of proceeding, several 
tons are necessary, and a long period of time, to produce the desired 
effect. 

If the increased expense of the new plan be estimated, it will be 
found insignificant, compared with the benefit it will confer, and the 
innumerable evils and calamities which will be prevented. Taking 
the average of the quantity of the ingredients required, as forming 
one to twenty of the weight of water, it would amount to about 400 
Ibs. of salt and potash to saturate sufficiently the above quantity, and 
the estimated cost of these ingredients would not much exceed thirty 
shillings,—an expense no insurance company would withhold, with 
the certainty of saving some thousands of pounds’ worth of property, 
and probably the lives of a few human beings. But even this is the 
very highest estimate of the expense; for, from some small experi- 
ments made by the proposer of the plan, he has found that, with only 
4.10 parts of common salt to 95.90 of water, which reduced the tem- 
perature to 27.9" degrees on Fahrenheit’s scale, fully three degrees 
below the freezing point, this slight impregnation was discovered to 
be sufficiently effectual, and produced a surprising effect. The pro- 
portion, however, is always to be regulated, not so much by the 
height of the flame, as by the height of its source, or the materials on 
which it feeds. This, in general, is not higher than the first, second, 
or third floor of a dwelling house; and the proportion of ingredients 
may be regulated accordingly, which a small degree of practice will 
soon ascertain, and so as to admit of good working order in the en- 
gine; but, taking the quantity as above, about 100 pounds’ weight of 
salt will be thus conveyed and spread over each floor of the house. 
And here it may be necessary to observe, that the pumps employed 
in drawing up the brine from the salt pits in Cheshire, for the purpose 
of converting it into manufactured salt, are used on much stronger 
impregnations than any that will be required, by this new plan, to 
pass through the fire engines. 

The same principle, which, it is evident, solely depends on the efli- 
cacy of the impregnation, may be carried into effect in subduing and 
dissipating the foul and inflammable air which is sometimes generated 


* The temperature to which the salt reduces the temperature of the mixture depends essen- 
tially upon the previous temperature, which is not here stated.—Com. Pus. 
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in coal, and other, mines, and which so frequently leads to the de- 
struction of many lives. Any necessary degree of strength can be 
given, in this case, to the impregnation, and it will have the same 
beneficial result by purifying and neutralizing the baneful effects of 
this inflammable gas; for which purpose it will be requisite only to 
employ a small engine, or even the small garden machine for spread- 
ing water over flowers and vegetables. One of these may likewise 
be preserved in dwelling houses, and used with advantage in many 
cases, When charged with the impregnated water, in checking and 
subduing the incipient origin of many fires. 

Having thus detailed the principles, and the full practical workings, 
of the plan for extinguishing fires more speedily and effectually than 
heretofore, it only remains for a humane and intelligent government 
to carry it out into full operation, as far as the protection of the na- 
tional establishment is concerned. As for the proposer himself, he 
will always feel bound to bow with grateful thankfulness to the Great 
Disposer of events, for being made the humble instrument in convey- 
ing so important a discovery; and it will ever afford him a subject of 
consolation, under all circumstances, that he will have contributed to 
lessen some of the calamities and sufferings which so frequently arise 
from sudden and unexpected fires. 


The Practice of Fresco Painting. 


Extracts from Appendix to Report of Commissioners on Fine Arts, for decorating the new 
House of Commons. 


The whole scheme and invention of a series of frescos should not 
only be settled, but all the large drawings made, by the time the 
building is ready; for the work can then advance rapidly. Supposing 
the present buildings to be ready in seven years from this time, Cor- 
nelius says it is time to begin the designs. The German artists, ex- 
pert as they are in drawing, always take some years to prepare their 
cartoons. Cornelius’ cartoon for the altar-wall of the Ludwig-Kirche 
at Munich, was executed in Rome; he went there for the purpose. 
If Westminster Hall, or any other building already in existence, is to 
be adorned with frescos, the wall should be prepared with the first 
rough coat of mortar at once; for this ought to be on the wall, if pos- 
sible, for some years before it receives the final preparation imme- 
diately before painting, unless very old lime be used in the first in- 
stance: but, even in that case, six or twelve months should elapse 
before painting on it, to give it ample time to harden. 

The Cartoon.—It may be assumed that it is impossible to retouch 
a fresco painting to any extent. The portion of the work undertaken 
in the morning must be completed during the day. The partial rem- 
edies and contrivances in case of unavoidable adsy, or accidental de- 
fects, will be hereafter considered. 

Hence every part of the design must be defined in preparatory 
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studies; the fresco is, in fact, a copy from these, the forms being ¢raced 
on the wall from drawings the full size. [Cartoons of the kind pre- 
pared for fresco (that is, without colors) may be seen in the National 
Gallery; namely, those at the head of the staircase, by Agostino Ca- 
racci.*}] When the painting is to be very large, and it is found incon- 
venient to prepare a cartoon of the same size, the drawing may be 
made half the size; or, the whole composition of the full size may be 
divided into two, or more, cartoons; [thus Raphael’s cartoon for the 
school of Athens, preserved in the Ambrosian Library at Milan, con- 
tains the figures only, without the architecture.] It is scarcely neces- 
sary to observe that the cartoon itself is, in the first instance, generally 
enlarged from small drawings of the whole composition, with the aid 
of careful studies for the separate parts. The following is the mode 
in which Cornelius prepares and fixes his cartoons. A strong cloth 
is stretched on a frame, as if to be prepared for painting; paper is 
then firmly glued on the cloth. When this first layer of paper is 
quite dry, a second layer is carefully glued over it in the same map- 
ner. The edges of the separate sheets are a little scraped, where they 
overlap, in order to preserve an even surface. The surface is then 
prepared for drawing, with size and alum. The drawing is made 
with charcoal, and, when finished, is fred by wetting the back (the 
cloth) with cold water, and then s/eaming the drawing in front. The 
effect of this last operation is to melt the size a little, thus fixing the 
charcoal. 

A finished drawing of the full size being thus ready, the outline is 
traced from it on oiled (transparent) paper; if the finished drawing is 
half the size, it is enlarged by squares to the full dimensions, portion by 
portion: in this case, the paper on which it is copied should be mode- 
rately thin, for the convenience of tracing on the wall. A part of this 
“working” outline (as much as can be finished in one painting) is 
now nailed to the wet wall, and the forms are again traced with a 
sharp point, which makes an indented outline through the paper on 
the soft plaster. The “working”? drawing is generally destroyed in 
this operation. [The following is another mode: the paper to be ap- 
plied to the wall is placed behind, and in close contact with, the fin- 
ished cartoon; the outlines of the latter are then pricked, and the 
operation necessarily leaves a similarly pricked outline on the paper 
behind. The next process is to pounce the pricked outline of the lat- 
ter, when fastened to the wall, with a little bag of black or red dust: 
this leaves a dotted outline on the wall. This method is sometimes 
adopted for small works, as the surface of the plaster thus remains 
undisturbed.] The first mode—tracing on oiled paper, and then again 
from it to the wall—is, however, generally preferred, since it insures 
the best and most decided outline, while the finished cartoon may be 
preserved uninjured. In many celebrated Italian frescos, the indented 


outline, produced by tracing, is apparent.t 


* Agostino Caracci assisted in the frescos of the Farnese Palace, and the two subjects in 
question were, it appears, designed and executed entirely by him. See Lanzi, v. 5, p. 74, 
and Malvasia, v. 1, p. 439. 

t The outlines of Raphael's cartoons are covered with pin-holer. Thia is very apparent, 
also, in the fragment of the cartoon for the Murder of the Innocents, now in the National 
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It has been already observed that the fresco is a final operation; 
any considerable alterations that may suggest themselves when the 
cartoon is completed must be made on the cartoon, or, rather, on ad- 
ditional pieces of paper fitted upon it. 

One of the most interesting examples of the nature and extent of 
the alterations that may be introduced in a composition prepared for 
fresco, is the cartoon, already referred to, of Raphael’s School of 
Athens. The changes are mostly additions. The figure of Epicte- 
tus, represented, in the fresco, sitting in the foreground on the left, 
leaning his head on his hand, is wanting in the cartoon. This figure 
was added to fill up a vacant space, and thus the change, though a 
considerable improvement, involved no inconvenience. Some less 
important alterations in the same fresco, such as covering the head of 
Aspasia with drapery, instead of showing her flowing tresses, (for 
thus she appears in the cartoon,) might have been made on the wall, 
without any change in the drawing. That this cartoon was the iden- 
tical one which served for the execution of the fresco, is proved by 
the exact conformity of every part, except the additions above men- 
tioned, with the painting. } 

Beside the cartoon, in which the forms and general light and shade 
are determined, it is desirable to have a colored sketch of the whole 
composition, for it is almost as impossible to change colors, as forms, 
after the fresco is done. In general, the German painters are not in 
the habit of making complete colored sketches for this purpose. 

The Preparation of the Wall.—If the wall to be painted is cov- 
ered with old mortar, the ingredients of which are unknown, this coat 
should be entirely removed till the solid materials are laid bare. The 
rough coat then applied is composed of river sand and lime. The 
proportions of the sand to the lime may vary in different climates, 
and the working builder and mason are sufficiently experienced on 
this point. In Italy, it appears that two parts of sand were added to 
one of lime; the Germans generally use more sand, viz., three parts 
to one of lime. The thickness of the coat is such as is generally used 
in preparing the walls of dwelling houses. The surface of this first 
application should be rough, but not unequally so; and the mason 
should avoid leaving cavities in it. 

The wall, thus prepared, should be suffered to harden perfectly; the 
longer it remains in this state, the safer it will be, especially if the 
lime used was, in the first instance, fresh. In that case, two or three 
years even should elapse before any subsequent operations are under- 
taken. Among the essential conditions of fresco painting must be 
mentioned the preparation and seasoning of the lime. At Munich, it 
is made and kept as follows:—A pit is filled with clean, burnt lime- 
stones, which, on being slaked, are stirred continually till the sub- 
stance is reduced to an impalpable consistence.* The surface 
having settled to a level, clean river sand is spread over it to 
the depth of a foot, or more, so as to exclude the air, and, 


Gallery. Of the cartoons above mentioned, by Agostino Caracchi, one (the Triumph of Ga- 
latea) has the pricked outline; the other (the Cephalus and Aurora) not. 
* The Italian mode is somewhat different. 
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lastly, the whole is covered with earth. The German painters suf- 
fer the lime to remain thus for at least three years before it is used, 
either for the purposes of painting, (for lime is the white pigment,) or 
for coating the walls. Cornelius prepared the lime for the Ludwig- 
Kirche eight years before he painted there. A great quantity is gen- 
erally kept in Munich, and might, perhaps, be had from thence for 
works in this country. The late Lord Monson intended to have had 
lime from Munich for the works which Cornelius was to have done 
for him at Gatton. The pits, or vats, in which the lime is preserved, 
are not lined with brick, nor protected in any way; they are dug in 
the mere earth. The lime thus kept is found moist, as at first, after 
many years. Cornelius said that there might perhaps be no objection 
to lining the pits, so as to keep the lime clean, but that the usual mode 
was to slake it and keep it in the mode described.* 

The ultimate preparation for painting on the dry, hard, well-sea- 
soned mortar is as follows:—The surface is wetted again and again, 
with water that has been boiled, or with rain water, till it ceases to 
absorb. Then a thin coat of plaster is spread over that portion only 
which is to be painted; the surface of this coat should be but very 
moderately rough. As soon as it begins to se, (in ten minutes or so, 
according to the season,) a second thin coat is laid on somewhat fat- 
ter, that is, with more lime and less sand—about equal proportions. 
Both these layers together are scarcely a quarter of an inch thick. 
The plaster is laid on, and the surfaces are smoothed, with a wooden 
trowel—this, at least, is Cornelius’ practice. Some painters like the 
Jast surface (which is to receive the fresco) to be perfectly smooth; 
one of the modes of rendering it slightly rough is, to fasten some bea- 
ver nap to the trowel; another is, to pass over the plaster, in all di- 
rections, lightly, with a dry brush, 

The Process of Painting.—A portion of the outline is now traced 
with a sharp point on the plaster, as before described, and the painter 
begins to work when the surface is in such a state that it will barely 
receive the impression of the finger, and not so wet as to be in danger 
of being stirred up by the brush; besides other inconveniences, this 
would fill the brush with sand. If the wall has been previously wel! 
wetted, the pl: ister will not dry too rapidly; but if, during the course 
of a dry summer’s day, the surface begins to harden too much, and no 
longer takes the ftv well, the painter takes a mouthful of water from 
time to time, and sprinkles it over the surface, in the same manner as 
sculptors sometimes wet their clay models. Much evidently depends 
on the thorough wetting of the dry mortar, before the last preparatory 
coats are applied. 

In painting, it will be found that the tints first applied sink in and 
jook faint, and it is necessary to go over the surface repeatedly before 
the full effect appears. But, after some time, especially if the surface 
be not occasionally moistened, the superadded color will not unite 
with what is underneath. The change, in some of the colors, from 
the wet to the dry state, can be best learned by experience; but it is 
usual] to try the tints, at first,on a brick, or tile, that absorbs moisture, 


* Professor Hess directs the lime to be kept in pits lined with brick. 
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After having completed the portion allotted to the day, any plaster 
which extends beyond the finished part is to be removed; and in cut- 
ting it away, care must be taken never to make a division in the mid- 
die of a mass of flesh, or of an unbroken light, but always where 
drapery, or some object, or its outline, forms the boundary; for, if 
this be not attended to, it is almost impossible, in continuing the work 
the next day, to match the tints so that the junction shall be imper- 
ceptible; but by making these junctions correspond with the outlines 
of the composition, the patchwork which is unavoidable is success- 
fully concealed. 

In the next day’s operation, the surface of the old mortar is to be 
wetted as before, and care must be taken to wet the angles round the 
edge of the portion previously painted. This requires to be done del- 
icately with a brush, in order to secure the sufficient moistening of 
every minutest corner, and also to avoid wetting or soiling the sur- 
face of the finished portion. On this last account, it is better to begin 
from the upper part of the wall; for, if the lower part is first finished, 
the water constantly runs over the fresh painting. 

When the painter is unable to finish a portion at once, or is com- 
pelled to leave it during the day for a considerable time, the Munich 
artists have a contrivance which arrests the drying of the work. A 
board is padded on one side, the cushion being covered with waxed 
cloth; a wet piece of fine linen is then spread over the fresh plaster 
and painting, and pressed to the surface of the wall by the cushioned 
side of the board, while the other side is buttressed firmly by a pole 
(rom the ground. 

When any defect in the first operation is irretrievable, the spoiled 
portion is carefully cut out, and the process above described is re- 
newed for that particular part. The same remedy is possible in re- 
viewing the finished work; but here again care should be taken that 
the portion cut out should be bounded by definite lines, for the reason 
before given. This attention to the nice adjustment of the successive 
portions of the work, so as to make one whole in the mere execution, 
is of great importance in fresco painting. 

In the finished fresco the depth of shadows is often increased, parts 
are rounded, subdued, and softened, by hatching in lines of the color 
required, with a brush not too wet, the medium then used being vin- 
egar and white of egg. Shade is more easily added in this way than 
light; but some use crayons, made of pounded egg-shells, to heighten 
the lights. It is to be observed, that such re-touchings are useless ‘in 
frescos painted in the open air, because the rain washes them away, 
whilst the rain does not affect frescos painted without re-touchings; 
of this, the paintings on the Isar-Thor, at Munich, are a sufficient proof. 
(Cavaliere Agricola, who, as before observed, has lately published a 
report on the Roman frescos, is of opinion that they were re-touched 
with colored crayons. Vasari,* however, distinctly says that frescos 
which were not re-touched, were least subject to alteration and decay. ] 
Various methods of this kind have, nevertheless, been resorted to by 
the Munich painters, and Cornelius has mentioned some. 

* Introduzione, c. 19, and Vita di Antonio Veneziano. 

Vot. V, 3np Senies.—No. 1.—Janvanr, 1843. 
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The Colors and Implements.—These details, communicated wit) 
all-sufficient precision by Cornelius, need not be inserted here, as they 
are given in other papers that follow. The colors are chiefly simple 
earths; no vegetable, and few mineral, preparations can be used with 
safety, but there is a mode of rendering vermilion durable. The pal- 
ette is of tin, with a rim round it to prevent the colors, which are 
thinned with water, from running off. The colors, mixed or ground 
in water, are kept at hand in small pots. The brushes are of the 
usual materials, but they should be somewhat longer in the hair than 
those used for oil painting. 

(To be continued.) 


On a supposed Error in the “received Theory” of Rolling Bodies. 
By Tuomas W. BakeweE .t. 


Let two cylinders, similar in all respects, except that one has a 
given weight placed around the axis, and the other an equal weight 
distributed near the circumference. 

It is orthodox that the cylinder with the weight at the circumfer- 
ence will require a greater force to attain a given velocity, in a given 
time, on a horizontal plane, and require a longer time to descend a 
given inclined plane, than the other, in consequence of the retarding 
effect of the weight at the circumference, to its gaining a rotation on 
its own axis. And I have noticed this supposed retarding force in 
the wheels of a railroad train, to form an item in calculating with 
exactness the required force to give motion to the train. 

I believe these views to be erroneous, and offer the following rea- 
sons for my opinion: 

In the figure, let ¢ be a cylinder, with th 
weight at the circumference, on the horizon- 
tal plane, and impelled by the weight w, 
leading over the pulley p. And let points 


c. 
project from the cylinder, on which it should 
2.7 rest successively, as s, 7 Now, when thi 
Ww. 


Vv 


point 7 is on the plane, and in the ¢néerval 
of time required for the cylinder to roll, be- 
fore the point s should rest on the plane, the 
required velocity of the weight at v would be a retarding force; bul 
when the point s should touch the plane, the velocity of v becomes an 
acceleration of equal value. 

In this view of the case, the cylinder with the weight at the cir- 
cumference would still require a greater force, or longer time, to at- 
tain a given velocity, than the other, by reason of the acceleration 
being “one step”’ in arrear of the retardation. 

But if we reduce the coarseness of my illustration to the minute- 
ness of reality, the resting points of the cylinder would be, to each 
other, infinitely near—or, in other words, would present a smooth 
surface, when there would be no interval of time between the re- 
tardation and acceleration, for the two forces would be co-existent. 
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If the horizontal plane were prolonged, and the impelling force re- 
moved, would the cylinder, being in motion, roll to a greater distance 
by having the weight at the circumference? The orthodox answer is in 
the affirmative, from which I am compelled to dissent; for when the 
weight w is accelerative by its velocity at v, the equal weight at 7 is 
motionless on the plane, and the acceleration of weight, v, is neutral- 
ized in bringing the weight, 7, from a state of rest up to its own ve- 
locity. 

This point may be rendered more obvious by using the inclined 
plane, or planes, in the form of the are of a circle,on which the cylin- 
ders should roll, or vibrate; when, by a series of vibrations, the dif- 
ference of time (if any) would be readily detected. 

On the threshold of the supposed trial on the arc ofa circle, we 
have, on the received theory, this difficulty: 

What becomes of the retarding force of the weight at the circumfer- 
ence to its rotation on the descent, when arrived at the bottom of the 
arc? The weight at the circumference is now accelerative, and a 
greater distance on the ascent becomes inevitable. 

The extraordinary result is thus forced upon us, of a weight raising 
itself to a point higher than its original position, by the instrumental- 
ity of a retarding force. 

The following statement of the principle for which I contend, made 
in as plain a manner as I am able, must, I think, be self-evident: 

4——$ Ke Let any cylinder be in motion (rolling) on a horizon- 

tal plane, in the direction of the arrow, as by figure 2; 

Ste bisect the cylinder, perpendicular to the plane. Then 

a\r no part of the half, a, can move in its rotation on the 

axis, without decreasing its velocity in the direction of 

the arrow, and parallel with the plane; and in acqui- 

ring this decrease of velocity in the direction of the arrow, it draws 
forward the cylinder, and is acceleration. 

No part of the half, ,can move in its rotation on the axis, without 
increasing its velocity in the direction of the arrow, and parallel with 
the plane; and, in acquiring this increase of velocity, it draws back- 
ward the cylinder, and is retardation. 

These forces are always equal, under all velocities, and on all 
planes, inclined or horizontal. 

Cincinnati, Nov. 16, 1842. 


Qn a prevailing Error in estimating the Strength of Cylindrical 
Boilers. By Tuomas W. BaxeweE Lt. 


The Journal of the Franklin Institute for Nov. last contains a report 
relative to the facts and probable causes of the explosion of a boiler in 
the steamboat Medora, at Baltimore. This report affords another 
instance of respectable authority to a prevailing and dangerous 
error in estimating the capabilities of cylindrical boilers to sus- 
tain a given pressure of steam. It is there assumed that the force 
exerted to burst a cylindrical boiler, say at the top and bottom, as at 
cand d in the figure, is as the pressure on a space equal to the diam- 
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eter, or as the base a b, and of equal dimensions, lengthwise of the 
boiler, to any portion of the boiler assigned for investigation—for jn- 
stance, a ring of one inch in width, and forming part of the boiler. 

The error seems to exist by considering each half of the boiler, 
which the steam tends to separate at ¢ and d, as a strong and stiff 
body, capable in itself of sustaining its shape; and that the horizontal 
action, alone, of the steam, in the example now given, to sunder the 
parts at ¢ and d, requires to be examined. 

In practice, all cylindrical boilers may be considered as composed of 
a flexible material, and especially when of the size of that in the Me- 
dora—132 inches in diameter; and their strength to consist in the te- 
nacity of the boiler iron to resist a direct pull, the resistance to the 
steam by stiffness being scarcely appreciable. 

Let the figure represent a ring, one inch in width, and forming part 
of a boiler; let it be cut at c and d,and the edges held together by the 
horizontal bolt, e, /—thus forming, by sup- 
position, a steam-tight joint. Now, we can 
readily conceive how slight a pressure up- 
wards and downwards would open the joint 
vt at c and d, notwithstanding the horizontal 
e = }/ J bolt, e, f, being in a position to sustain any 

‘ pressure, thrown into a horizontal action, as 
contemplated by the received rule. But, if 

+ we first brace the boiler by the vertical 
b 5 bolts, where marked by the dotted lines on 
each side the joint, (waiving the action of 
the steam on the spaces between the letters) we should convert each 
half into a stiff and strong body, capable of retaining its shape; and then 
the received rule would be correctly applicable, viz., that the force to 
separate the boiler at ¢ and d, would be as the pressure on a space, 
equal to the diameter, or as the base, a, 6; and the horizontal bolt 
sustaining that pressure, would prevent the boiler parting at ¢ and d. 

Let us now suppose the boiler entire, (not cut,) and the vertical 
bolts removed; then, if steam be admitted, the boiler must sustain, by 
horizontal tension, at c and d, in the disadvantageous manner of a 
string, stretched horizontally, bearing weight, what was previously 
sustained by the vertical bolt; and this mode of action by the steam 
is neglected by the received rule. 

In the above exemplifications, I have granted an item beyond what 
exists in reality. It is, the continuance of the horizontal bolt in posi- 
tion to prevent, effectually, on the received opinion, the separation at ¢ 
and d—although, in treating the ring, or boiler, as it is, in fact, of a 
flexible material, no efficient support could be derived from the hori- 
zontal bolt by the parts c and d. And if we again introduce the ver- 
tical bolts as by the dotted lines, the parts c and d would be complete- 
ly protected, and the pressure might be urged to bursting, when the 
boiler, or ring, would part in the middle of one of the spaces, between 
the letters. 

On the received rule, the horizontal bolt is the ostensible support of 
the parts at c and d, and the vertical bolts negative in their effects; 
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but if we remove the horizontal bolt, and let the vertical bolts re- 
main, the parting point would be yet more determinately removed 
from the said parts, e and d, and would be at e, or f- 

I have thus endeavored to show a deficiency unprovided for in the 
received rule, which, when included in the estimate, makes the effec- 
tive force to tear asunder the boiler at c and d, equal to the sum of 
the pressures on the semi-circumference; which force is sustained, 
one-half each, by the parts at c and d, being as the pressure on the 
quarter circle to part the boiler at any one point—whereas the re- 
ceived rule gives the force as the pressure on half the diameter, and 
the difference is as 1.57 to 1. 

In the Journal of the Franklin Institute, Vol. [V, for Aug. 1829, may 
be found a communication from me on this subject, wherein a mode 
of arriving at the value of my estimate is shown; and although there 
are other methods of demonstration, perhaps the one there offered 
may be as obvious as any. I apprehend, however, no confliction on 
this head, for the result flows from acknowledged laws. 

The main object of the present article is to call attention to the very 
serious error in the premises on which the prevailing opinion is predi- 
cated, and to the important fact that there is 57 per cent. more force 
exerted by steam of a given density to cause an explosion, than is 
usually assigned. 

With respect to the boiler of the Medora, the same discrepancy ex- 
ists between the estimated pressure, by the received rule, of what it 
would bear, and the amount established by the witnesses—as in most 
eases of explosions—when far-fetched and improbable causes are en- 
listed to fill the gap between the engine builder and engine tender. 

The conviction of the correctness of my views in this matter is not 
lessened by their being conceded by men, to whom they have been 
presented, whose attainments embrace the subject, and whose opin- 
ions are entitled to every consideration. 

Cincinnati, Dec. 6, 1842. 


Description of a Flax Mill recently erected by Messrs. Marshall § 
Co., at Leeds. Communicated to the Institule of Civil Engi- 
neers, by James Comse, Assoc. Inst. C. E. 


The mill described in this communication consists of one room, 396 
feet long by 216 feet wide, covering nearly two acres of ground. The 
roof is formed of brick groined arches, 21 feet high by 36 feet span, 
upon cast-iron pillars; an impermeable covering of coal-tar and lime 
is laid on a coating of rough plaster over the arches, and upon that is 
a layer of earth, 8 inches thick, sown with grass. This immense room 
is lighted and ventilated by a series of skylights, 13 feet 6 inches di- 
ameter; one at the centre of each arch. A vaulted cellar with brick 
pillars extends under the whole of the building, and contains the 
shafts for communicating the motion from a pair of engines of 100 
horses’ power, to the machinery in the mill; the flues and steam cases 
for warming and ventilating; the revolving fan for urging the air into 

* 
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the room, with the gas and water pipes, and the remainder of the 
space is appropriated for warehouses. 

The heating and ventilating are effected by a large fan, which forces 
the air through the pipes of two steam chests, each 10 feet long, and 
containing together 364 pipes of 34 inches bore: the temperature can 
be regulated by the quantity of steam which is admitted into the 
chests, or by allowing a portion of cold air to pass by without trav- 
ersing the pipes; valves and doors in the flues permit any tempera- 
ture which is desired to be obtained, or that degree of moisture which 
is essential for some part of the process of working flax. The gene- 
ral details of the construction of the building are given, with the di- 
mensions of the brick and stone work; the cast-iron pillars and caps, 
the wrought-iron tie-bars, with the reasons for adding a second set 
after the accident occurred to the first set; the mode of drainage from 
the roof, and the striking the centres of the arches, &c. 

The total cost of the mill, including the ornamental stone front, was 
£27,443, which is stated to be about the same cost as that of a good 
fire-proof mill on the common plan; but as this mode of construction 
was novel to the workmen, it is probable that a second building of 
the kind would be less expensive. The advantages resulting from 
the plan are, convenience of supervision, facility of access to the ma- 
chines, the power of sustaining uniformity of temperature and mois- 
ture, the absence of currents of air which are so objectionable in other 
mills, the simplicity of the driving gear, and the excellent ventilation 
which is so desirable for the health of the workmen. 

The paper was illustrated by two drawings, with a sheet of refer- 
ence; and an appendix contained the result of some experiments upon 
the strain on the tie-bolts, the pressure on the arches, and the deflex- 
ion of the bolts, &c. 

Remarks.—Mr. Smith, of Deanston, was much pieased to find this 
description brought before the Institution, as he was the first to adopt 
it for a weaving shed of the extent of half an acre; the columns for 
carrying the arches were thirty feet six inches apart, and the skylights 
were eight feet in diameter; some of the arches were of brick, with 
stone springers; others were entirely built with rubble stone, well 
grouted, which latter mode of construction he found succeeded quite 
as well as brick: the settlement of the arches, on striking the centres, 
after standing four days, was only three-fourths of an inch. The 
arches were thickly plastered with common mortar, and, at first, were 
only covered with a coating of boiled coal-tar pitch, and lime three- 
eighths of an inch thick; but, as the wet penetrated, the thickness of 
coal-tar pitch was increased to three-fourths of an inch, with a mix- 
ture of sharp sand, which had proved perfectly water-tight: for some 
months there was an appearance of moisture, which proceeded from 
the interior of the brick-work, as it could not escape outwards on ac- 
count of the impermeable covering; after some time, the copious ven- 
tilation carried off this moisture, and the building became perfectly 
dry. Over the coal-tar a thickness of earth is laid, which is cultiva- 
ted, and has proved a prolific garden: in severe weather, the frost has 
not reached above one and a half inch deep in the soil, while it has 
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penetrated to the extent of twelve inches in other situations. The 
construction of the floor is peculiar: it is desirable in such weaving 
sheds to have a boarded floor, to prevent the small parts of the ma- 
chinery from being broken by falls, and also on account of the health 
of the persons employed; but the vibration of an ordinary wood floor 
is objectionable. In order to meet these views, a bed of concrete was 
laid throughout the building—a series of small deal spars, one and a 
half inch deep by one inch wide, were set flush into the concrete 
whilst it was wet, and the.whole surface was smooth plastered: upon 
this bed, when it was perfectly dry, a floor of boards, one and 
a quarter inch thick, was nailed to the spars; it was found to com- 
bine the solidity of pavement with all the advantages of a wood 
floor, and there had not been any symptoms of dry rot—which might 
be attributed to there being no cavities left beneath the boards, the 
whole being firmly bedded down. The ventilation was effected by 
tunnels beneath the floor, the covers of which were pierced with a 
number of small holes to spread the air. The warming was accom- 
plished by means of hot water circulating under the pressure of the 
atmosphere only, in “tubes of tin plate,” four inches diameter; the 
temperature was very regular, and perfectly under control. With 
one ton of coal per week, the shed could be kept up to 70° during the 
winter. The cost of this building was 30 shillings per square yard of 
area covered, which was less than the cost of Messrs. Marshall’s 
mill; but building materials were much cheaper at Deanston than at 
Leeds. He expected that this mode of building would become more 
general, as it combined many advantages, and, whatever might be 
the first outlay in purchasing ground, the cost of which was the only 
inducement for constructing buildings of several stories in height, it 
would be fully compensated by the facility of superintendence alone, 
as, in manufactories, this was of the utmost importance. These build- 
ings would, he believed, be eventually used for agricultural purposes, 
and, when engineering knowledge was more directed to the processes 
of agriculture, good results might be anticipated. His attention had 
been particularly directed to the subject, and he was convinced of the 
necessity of concentrated superintendence, which is not at present 
possible in the separate farm-steadings as they are now constructed. 
This might be apparently foreign to the subject before the meeting ; 
but the range of engineering was so wide, that it was difficult to say 
where it should stop. 

Mr. Lindsay Carnegie, as a landed proprietor, could bear testimony 
to the importance of the connexion of engineering with agriculture, 
and to the advantages already derived from the improvements which 
had been introduced by Mr. Smith, who might be justly termed the 
father of the improved system of agriculture in Scotland. 

Mr. Marshall explained that he was indebted to Mr. Smith for the 
suggestion of this mode of construction, which he had not hesitated 
to adopt, although all the plans had been prepared for mills of several 
stories in height—he had been convinced of the superiority of the pres- 
ent plan, and his expectations had been fully realized. There were, of 
course, some difficulties to be overcome, and some experiments to try, 
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all of which had not been successful; but, in all the essential points, 
this kind of building was superior to any other. An equality of 
temperature, and a facility of imparting a certain degree of moisture 
to the air, which was indispensable for spinning yarn, had been per- 
fectly attained. 

Mr. Braithwaite inquired whether the arches were found to be per- 
fectly water-tight? On some of the railways which were laid upon 
arches, it had been found that asphalte had failed in rendering them 
impervious, and they were, consequently, useless, even for store- 
houses. 

Mr. Marshall explained that a few leaks had occurred, particularly 
near the skylight frames, but they had been easily repaired, and were 
now water-tight. 

Mr. Combe found that a mixture of finely sifted engine ashes with 
the coal-tar pitch was better than lime. The depth of soil above the 
arches should be sufficient to prevent the heat of the sun from pene- 
trating through the cracks to the pitch, and forcing it up. He had 
recently examined the roof carefully, and could only discover six in- 
dications of moisture penetrating; these had been easily repaired, and 
all was now perfectly sound. 

Mr. Field agreed with Mr. Smith in his estimation of the advan- 
tages of carrying on all manufacturing processes as much as possible 
under one roof, and on one floor—great economy of time and labor 
would result, especially where heavy masses, such as parts of ma- 
chinery, required to be moved about; he would always adopt the 
system in constructing a manufactory. 

Mr. Smith observed that an arched roof would be found as cheap 
as one of wood and slates, and in the relative durability there could 
be no comparison. 

Mr. Marshall desired it to be borne in mind that the cut stone front 
of the mill had greatly enhanced the cost, and that, being the first 
building of the kind erected in the neighborhood of Leeds, it had 


naturally been more expensive than others would be. 
Civ. Eng. and Arch. Jour. 


4 Daguerreotype Experiment by Galvanic Light. By B. Suu- 
MAN, Jr., A. M., of the Department of Chemistry and Mineralogy 
in Yale College, and Wm. Henny Goong, M. D. 


In November, 1840, we succeeded in obtaining a photographic im- 
pression, by galvanic light reflected from the surface of a.medallion to 
the iodized surface of a Daguerreotype plate. The large battery in 
the laboratory of Yale College, consisting of nine hundred pairs of 
plates, ten inches by four, was charged with a weak solution of sul- 
phuric acid, and its poles adjusted with charcoal points, in the manner 
which is customary, when an intense light is to be produced by means 
of this instrument. Two pictures were obtained; one of which is 
made up of a blur, or spot, produced by the light from the charcoal 

ints, the image of the retort-stand, on which a medallion of white 
plaster rested, and the image of the medallion, but the lines on its 
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face are not given. The camera was about six feet from the charcoal 
points when this impression was taken, and the medallion a little on 
one side, and in the rear of the points. The plate was exposed to 
the light about twenty seconds, and no means were employed either 
for condensing the light on the objects to be copied, or that reflected 
from them, on the lens which gave the image. The only lens em- 
ployed was a French achromatic, three inches in diameter, and of 
about sixteen inches focal length. Another picture was taken of the 
medallion only, which was placed about two feet from the charcoal 
points, and the camera about four feet from it, and in such a position 
that the charcoal points did not come within the field of the lens. 
This picture, we regret to say, has been inadvertently destroyed. The 
plates used were of inferior quality, being some of the first of Ameri- 
can manufacture. 

These experiments were not published at the time they were made, 
because it was understood that a gentleman, distinguished for his sci- 
entific investigations, was already engaged in studying this branch of 
the subject, with whose researches we had no wish to interfere, and 
the matter was abandoned mainly for this reason. Having been in- 
formed recently, however, that this gentleman had also abandoned it, 
we have concluded to give this account of our experiments. 

On the same occasion, an observation was made respecting the 
image given by the two charcoal points, when they were nearly in 
contact, and the battery in full operation, which we do not remember 
to have met with elsewhere. An image of each charcoal point is 
given, separate from that of the other, by a lens placed at a little dis- 
tance. These two images differ remarkably in color; one is of the 
color of the flame afforded by the combustion of an alcoholic solution 
of strontia ; the other resembles, in color, the flame produced by the 
combustion of an alcoholic selution of chloride of sodium, more nearly 
than anything else with which we can compare it. The charcoal 
points were shifted, each to the opposite pole of the battery, without 
producing any change in the color of the light given off by the poles 
respectively. Other pieces of charcoal were substituted, in the place 
of those with which this phenomenon was first observed; but the dif- 
ference in the color of the two images was always present, and did 
not seem to be connected in any manner with the particular charcoal 
points employed, but the yellow image was uniformly given by one 
pole, and the purple image by the other pole of the battery. We are 
under the impression that the yellow colored image was produced 
from the charcoal point in connexion with the positive pole of the 
battery, and that the strontia colored image came from the negative 
pole of the battery, though of this no note was made at the time. No 
attempt was made to ascertain, by direct experiments, whether these 
images possessed a different degree of power, or not, in producing an 
impression upon an iodized plate. The difference in their color was 
presumptive evidence that one image (that from the negative pole) 
possessed more of the chemical rays than the other. But evidence is 
(we are of opinion) afforded, indirectly, that such is the fact. The 
light from both charcoal! points made a slight impression on the iodized 
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plate, before they were brought so close together as to unite in form- 
ing a general blur: these two small spots, or impressions, are nearly 
opposite, or at each extremity of one diameter of the blur, and with- 
out its circumference; one of them is more distinct than the other. 
Within the edge of the blur, and nearly in the same diameter with 
the two spots above named, there are also two impressions, darker 
and more strongly marked than is the general impression made by 
the light from the points. One of these spots is doubtless made by 
the light from one point, while the other is due to the light from the 
other point, and one of them far exceeds the other in distinctness, 
Now, the more strongly marked spot without the blur, and the more 
strongly marked one within it, are close to each other, on the same 
edge of the blur, and are, doubtless, produced by the light from one 
and the same charcoal point. The two other spots, viz., that without 
and that within the blur, which are much less distinct, are close to 
each other at the opposite extremity of the diameter of the blur, and 
are also evidently produced by the light from the other charcoal point. 


Yale College Laboratory, June 20, 1842. Siienen’s Jour. 


Metal Forging and Cutting Machine. 


Although, at the late meeting of the British Association in Man- 
chester, there were many very interesting specimens of mechanism 
exhibited, there was, nevertheless, one, in particular, which threw all 
others completely into the shade, when considered either as to the 
novelty of the invention, or its evident practical applicability to the 
every day concerns of life, and may with truth be said to have been 
“the lion of the exhibition,” viz., a machine for the working or forg- 
ing of iron, steel,&c. This truly surprising machine is quite portable, 
occupying only a space of three feet by four feet, and cannot be 
deemed other, even by the most critical judges, than one as purely 
original in principle, as well as practical in its application, as much 
so, perhaps, as was the splendid invention of the fluted roller of Ark- 
wright, by which the art and perfection of drawing the fibrous sub- 
stances became known, or that still more splendid discovery of Watt, 
the condensing of steam in a separate vessel, by which the power of 
the steam engine of that day may be said to have been doubled. But 
now for some explanation of the machine, and its probable general 
application. It is, then, as has before been said, very portable, not 
requiring more space than from three to four feet, and may be worked 
by steam or water power, and when moved by the former, as was 
the case at the exhibition, made 650 blows, or impressions, per min- 
ute; but from their very quick succession, and the work being effected 
by an eccentric pressing down, not striking, the hammer, or swage, 
not the least noise was heard. There are five or six sets of what may 
be called anvils and swages in the machine, each varying in size. 
The speed and correctness with which the machine completes its 
work is perfectly astonishing, and must be seen in order that its capa- 
bilities in this respect may be duly appreciated; for instance, when it 
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was put into motion for the purpose of producing what is known asa 
roller, with a coupling square upon it, (and which had to be after- 
wards turned and fluted,) the thing was accomplished in fifty seconds! 
of course at one heat, to the astonishment of the bystanders. But 
what appeared as the most extraordinary part of the affair, was, that 
the coupling square was produced direct from the machine, so math- 
ematically correct, that no labor can make it more so! The machine 
will perform the labor of three men, and their assistants, or strikers, 
and not only so, but complete its work in a vastly superior manner to 
that executed by manual labor. For engineers, machine makers, 
smiths in general, file makers, bolt and screw makers, or for any de- 
scription of work parallel or taper, it is most specially adapted; and 
for what is technically known as reducing, it cannot possibly have a 
successful competitor—in proof of which it may be stated that a piece 
of round iron, 12 inch in diameter, was reduced to a square of @ in., 2 
ft. 5 in. long, at one heat. The merit of this invention belongs, it is 
said, to a gentleman at Bolton, of the name of Ryder.—Leeds Merc. 
Lond. Mech. Mag. 


Galvanic Gilding. 


A German journal gives the following account of what it designates 
as one of those wonders in which electrical chemistry is so fertile :— 
“A pupil of Berzelius, who was occupying himself in Sweden with 
galvanic gilding, having used in his apparatus the skin of a sheep, 
on which there was some of the wool remaining, perceived that they 
became partially covered with gold. Struck with the incident, he 
followed up the idea it suggested, and in time produced an entire 
golden fleece, preserving the wool in its original and natural state, as 
to texture and flexibility. Living in a village, the young savant 
showed the wonderful production to his neighbors; but the fanatical 
and ignorant peasants, regarding him as a practicer of the black art, 
attacked his laboratory, broke all his utensils to pieces, and compelled 
him to fly with his fleece to Upsal, where he was received with kind- 
ness and consideration by the members of the University, who, by a 
subscription, not only supplied him with the means of subsistence, 
but established a new laboratory for him, and aided him in applying 
his new discovery to the manufacture of woolen cloth. We may, 
therefore, expect to have, shortly, cloths of gold, silver, and platina, 
which will entirely supersede our present gold lace and embroidery. 

Lond. Atheneum. 


Cast-Iron Buildings. 


A correspondent of the Times says :—“ Buildings of cast-iron are 
daily increasing, at a prodigious rate, in England, and it appears that 
houses are about to be constructed of this material. It is proposed 
that the walls shall be hollow, so that the whole house may be heated 
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by a single stove in the kitchen. A three-story house, containing ten 
or twelve rooms, will only cost about £1000; and it may be taken to 
pieces, and removed to another place, at an expense of about £25, 
It is understood that a large number are about to be manufactured, to 
be sent to Hamburg, for those persons who have had their habitations 
burnt.” Ibid. 


Phillips’ Mineralogy. 


W. D. Ticknor, of Boston, has in the press a new and considerably 
enlarged edition of this popular work; the text is from the fourth 
edition, as improved by Robert Allen. The American edition is 
edited by Mr. Francis Alger, Member of the American Academy, of 
the Boston Natural History Society, &c. &c., and will be rendered 
particularly acceptable and useful to the American mineralogist by 
the description of many minerals of our own country, not named in 
the original work, as well as of such foreign minerals as are of recent 
discovery. The high character of the original work is well known, 
and the qualifications of the American editor give assurance that the 
improvements in it will be real. 


Meteorological Observations Sor Oclober, 1842. 


M. |(BAROMTR.| WIND. 
\Water Stare or THE WEATHER, ANI 


S 2 | . \Fallen ; ¢ 
td P.M. Direction. Force. |in rain REMARKS, 


29,9029. 90) Moderate Clear, Clear. 

29.70) 29.70) m "og. Flying clouds. 

29,85|29.85| ‘ ‘le Flying clouds. 

29.90) 29.90) ° Clear. 

30.00 30.10) 4 Mode ‘lear, Clear. 

30.15|30.20! : ‘lear. Clear. 

30.20/30.20) ° ‘lear, Clear. 
30.00/29.90 f "Ox. Clear. 
29.60/29.60) ; Cloudy. Cloudy. 
29.80/29.85) i Clear. Cloudy. 
29.80/29.70 y Clear. Clear. 

29.70) 29.80} is Clear. Clear. 

30.05/30.00) W. sw. |Moderate | Clear. Clear. 

29.90/29.80| E.SE. {| do | . ‘lear. Rain. 
29.60)29.54) |Blustering | Clear. Flying clouds. 
29.80} 29.80) J. | Brisk ‘lear. Clear. 
29.90 30.00| V.  |Moderate | 1C qr. Clear. 
29.90'29.75, S. SW Brisk | Cloudy. Hazy. 
29.95)/29.90) ‘ do Clear. Flying clouds. 
30.00/30.05) % do | Clear. Clear. 
30.20/29.65 é Moderate .15 | Hazy. Rain. 
30.00|29.86 | do Par. cloudy. Clear 
29.80/29.85 le } | Par. cloudy. Clear. 
29.95/29.90 8 Par. cloudy. Partially cloudy. 
29.66/29.60; SE. W. | | 1.65 | Rain. Rain. 

2 |29.86/29.90; N | Clear. Clear. 
'30.00/30.10) —— Clear. Clear. 
30.30/30.30) :. | Clear. Clear. 
30.30/30.30 Cloudy. Hazy. 
(30.20}30.20| . | Cloudy. Cloudy. 
30.25)30. . | Cloudy. Cloudy. 


| 
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44 6460.93 29.94129.92! 2,20 | 
‘THERMOMETER. BAROMETER. 


|Maximum 71 on 18th. 59.795 | Max. 30.30 on 28th & 29th, 
‘Minimum 35 on 21st. { Mean52.785 | STAT oo at on 16th. {Mean 29.93 


